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Timken bearings are unsurpassed in 


carrying journal and thrust loads with 


precision and ‘rigidity’. 


In addition to these functional advantages, 

Timken bearings bring many others; their 
high load capacity permits the use of 
more compact bearings, saving on size of 


housings and other related parts. 


Being adjustable, they are not overloaded 
by effects of normal-tolerance variations 


in shaft diameter and housing bore. 


Finally, since the inner assembly is freely 
separable from the cup, assembly and 


dismantling of machinery is simplified. 


British Timken, Duston, Northampton, 
Division of The Timken Roller Bearing 
Company. Timken bearingsmanufactured 


in England, Australia, Brazil, Canada, 


France and U.S.A. 


tapered roller bearings 














Ecco 40 Spray Gun 


LSS 62 
Surface 
Grinder 


LMS 25 Impact Wrench 


RAB 200 Drill 


Here’s AIR POWER 


MT505 Hoist 


for production line efficiency 


Atlas Copco’s range of equipment for the motor 
industry includes air-powered tools anatomically 
designed and balanced to speed up production and 
reduce operator fatigue. With their excellent power 
weight ratios, these tools make an important contri- 
bution towards higher productivity. 

Wherever there are nuts to be tightened, screws to be 
driven, loads to be lifted or surfaces to be smoothed 
and painted, Atlas Copco can supply reliable, high- 
performance, air-powered equipment, together with 
stationary compressors for every requirement from 
operating a spray gun, to supplying the complete air 
needs of a large factory. 


Write for literature! 

Leaflets and folders describing Atlas Copco compress- 
ors and equipment are readily available on request. 
Write, indicating the type of equipment in which you 
are interested, to your local Atlas Copco company or 
agent or to the address below. 


Sales and service in over ninety countries 

Atlas Copcois the world’s largest organisation specialis- 
ing solely in compressed air equipment. Wherever you 
are, the international Atlas Copco group offers expert 
advice on the selection of equipment and provides a 
complete after-sales service. 


Atlas Copco puts compressed air to work for the world 


ATLAS COPCO AB, STOCKHOLM I, SWEDEN. IN THE UK: ATLAS COPCO (GB) LTD., MAYLANDS AV., HEMEL HEMPSTEAD, HERTS _sras 
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NON-BONDED 
CRANKSHAFT 
DAMPERS 


chosen by leading manufacturers 





The Holset Non-bonded 
Crankshaft Damper 

is a combined torsional 
vibration damper and 
pulley ready balanced and 
assembled for fitting 

to the engine 


~HOAVAU 


ENGINEERING CO. LTD 


TURNBRIDGE, HUDDERSFIELD 
TELEPHONE HUDDERSFIELD 7480 TELEGRAMS HOLSET, HUDDERSFIELD 
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Competitors are infuriating people. Their machines are always bigger 


and more modern than yours. Their production line is faster and more streamlined. No wonder they 


catch more business and make more money. Of course if you had more machines you would make more 
money too. Alternatively, if you had more money you could buy more machines. A vicious circle: 
but upT can break it. upT can lend you the money to buy the machines, and you can repay us with the 


extra money they bringin. Let’s hear from you and we'll see what we can do. 


UDT [HELPS INDUSTRY TO HELP ITSELF 


UNITED DOMINIONS TRUST (COMMERCIAL) LIMITED »- UNITED DOMINIONS HOUSE + EASTCHEAP + LONDON EC3 
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ON THE 


ATKINSON OMEGA 


6x6 TRACTOR 








RKSTALL FORGE ENGINEERING 
LEEDS 


TEL: HORSFORTH 282! 
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@ There were no short cuts beiween the motor car 
of twenty-éight years ago and the motor car of today. 
Practical advances were won hard—by sheer 
experience. Always, it’s experience that counts, 
In the plastics world the same holds true. 
Today’s problems are best solved by those whose 
know-how has the longest roots. 
EKCO PLASTICS began over a quarter-century 
ago and has a long association with the motor 
industry. We too have learned a lot in 28 years... 


Our experienced designers and engineers will willingly discuss 
your plastics problems—entirely without obligation. 


EKCO PLASTICS LTD - SOUTHEND-ON-SEA - ESSEX 
Telephone: Southend 49491 
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Reproduced by courtesy of the Rove 


PLASTICS 
for the Motor Industry 
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The Lockheed 
DIAPHRAGM-TYPE 


Servo Unit 
for cars and light trucks 


Inheriting the accumulated experience from many years of 
specialization in vacuum servo devices, this Lockheed 53-inch 
servo is identical in its operation with the previous 

Lockheed servo units, but in view of its lighter duty has a 
diaphragm instead of a piston. 

The servo is extremely effective and progressive, it is compact 
and easily installed. In the event of vacuum failing, normal 


hydraulic operation remains unimpaired. 


Lockheed engineers are always available to advise on the 


installation of any of the full range of 
servo units as initial equipment. Please send for the complete 


Lockheed Servo Catalogue. 


| LOCKHEED HYDRAULIC BRAKE 
Ser e: COMPANY LIMITED 


‘N ec LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
2 


LOCKHEED 


ONE OF THE AUTOMOTIVE PRODLCTS GROLP 


Regd. Trade Mark LOCKHEED 





NS 
The self-centringfrictfonless strap drive to the 


pressure plate, having proved its great value, has been 
incorporated in this 8’— 8)” clutch. The clutch 

can be installed in the bell housing that takes the 
standard Borg & Beck 8” A.6 clutch; the flywheel 


and release bearing used are also the same. 
Also available with 8” or 8)” driven-plate. 


The Borg & Beck range also includes other strap- 
drive clutches in sizes from 12” to 17” and 

the A-type in sizes from 6%” to 11”. 

There is also the 18” R.4 heavy-duty clutch available 


in single or twin-plate type. 


BORG & BECK COMPANY LTD. 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 





PRG & BECK 


ONE OF THE AUTOMOTIVE PRODUCTS GROUP 


Regd. Trade Mark BORG & BECK 





— assembled to customers 
drillin ¢g requirements 


Herbert All-electric Drilling Machines are made in ten 
types for drilling holes from the very smallest, at 18,000 
r.p.m. up to 1] diameter 

This equipment meets all general purpose requirements, 
Unit construction and interchangeability enables special 
requirements to be easily met. 

We will quote for machines and equipment to meet 
special requirements for drilling, tapping and associated 


ope rations. 


Leyland Motors Ltd. use two Herbert Type C top columns on a common base equipped 
with duplicate fixtures for high production drilling of nineteen {§" diameter rivet holes 


in external brake bands. There are three series of holes in each band. 


AD. 439 
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Torque relief and the Belleville Washer 


Messrs. Fodens Ltd., fit Belleville 
washers in packs of 7 pairs on their 
F.R.645 Heavy Duty Dumper. This 
proved to be the most effective 
method of relieving twisting of the 
rear axle case produced by braking 
and transmission torques. 

The potential uses of Belleville washers 
are endless. 

They provide the perfect answer to 
engineering problems where resistance 
to load or thrust is beyond the capacity 
of helical springs. Their fractional 
movement under heavy load has solved 
design difficulties in almost every 
industry. 

Salter technicians can help you. Their 
services are freely at your disposal, 


of Messrs. Fodens Ltd. 


flustrations by kind permission 
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SALTER 


MAKE THE FINEST BELLEVILLE WASHERS 





GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND. Established 1760 
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Ah, this motoring. Such 





a careless joy. That smell 
of leather. That tang of 
exhaust. It’s heady stuff. 
No traffic problems. 

The sun always shining. 


A happy, innocent era. 


PETROL 
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Today, rather more traffic. Rather 
more problems generally for those 
on the open road. Good reason 
for playing it safe and sure where 
you can. As in sticking to BP 
Diesel. BP Diesel is available at 
Agency sites throughout Britain. 
And with a Diesel Agency Card 
issued by Shell-Mex and B.P. Ltd 
your drivers can fill up with 

BP Diesel on credit, 


or cash at agency rates. 


AGEN 4 < THIS 1S THE SIGN TO LOOK FOR 





“Tw ow 
Te pi *~ 
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Patrician Pastry 
chauffeured in style by 
Carefree Pastry, in the 
1907 Daimler TP 35. 
Generating 35 h.p. on four 
cylinders, this classic 
Daimler is on display at 
the Montague Motor 
Museum. 


The transistor 
of powe 
transmission 





This SpacesaVer wedge- 
belt drive transmits 

25 h.p.— in the space 

of three fingers! 


Look how SpacesaVer Wedge-belt Drives are 
already proving their worth. 

Scottish Agricultural Industries Ltd. of Glasgow 
were recently faced with an unusually difficult 





problem. An air blower, directly-driven by a 
25 h.p. motor, had to be stepped up in speed BETTER THAN BELTS - COMPACT AS CHAIN - GENTLER THAN GEARING 
from 1480 to 1660 r.p.m., but the shaft extension 

was only 2}”. Even so, a SpacesaVer drive of 25 h.p. capacity could be mounted. SpacesaVer 

pulleys 9” and 8” diameter (face width 2.73, boss length 1}”) and three No. 710 Beta-section belts did 

the trick. In fact, as the works’ engineers then commented, ““SpacesaVer is the complete answer ...” 


Are you using SpacesaVer drive catalogue 135/20 yet ? 
MADE ONLY BY:— - 35/20: 


J-H-FENNER & CO-LTD-HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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Among the most prized possessions 


of resourceful engineers—QUALCUT TOOLS 


QUALCUT TOOLS LIMITED, HANDSWORTH RD., SHEFFIELD 13. TEL: SHEFFIELD 49371/6 


OA/6360 
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ANODISING 
PHOSPHATING 


ELECTROPLATING 


SPECIALISTS IN PLATING TO SPECIFICATION 


IONIC PLATING CO. LTD., 


GROVE STREET, BIRMINGHAM, I|8 
Telephone: Smethwick 2951 (8 lines) 











/ oe . em ee 


SOME USERS OF MARLES POWER STEERING 


A.E.C. 1\ 
ALBION + 
ALL WHEEL DRIVE 
ATKINSON > 
AVELING BARFOR 


BLAW KNOX = C, 





| E.R.F. 
j be 
| ELECTRO- ryoRaUtiES™ e 
| EUCLID NG 7 
| | LEYLAND: cal 
scAMMau 
e WEATHERILL 


ADAMANT ENGINEERING CO. LTD., THE AERODROME, WOODLEY, Near READING 
Sole proprietors of the Marlies Steering Company Ltd 
Telephone: Sonning 235! Telegrams: Adamant, Reading 


Marles 


a Sr eri rene eee —_ ‘ . ‘ oni . 
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apt 


LAPASLA 


takes care of the braking 


NON-FADE MOULDED BRAKE LININGS AND CLUTCH FACINGS 


CAPASCO LIMITED - 114 & 116 PARK STREET - LONDON W1 - TELEPHONE: GROSVENOR 6022 


TA 4008 
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THis is the tool for 


INCREASED PRODUCTIVITY 


impact wrench 


SIZE 24 


My 
“ 


Basically designed as a Nut Setting Tool, this Impact 


Wrench may be effectively used with the available 
Extra strong in design and : - 


attachments for screwdriving, tapping, drilling, 


construction this tool incorpo- 


rates longer normal working life ‘ ; 
grinding, wire-brushing or sanding. 


with minimum maintenance 


WRITE FOR LEAFLET 1.W.202 


BALANCERS : ROTARY AIR DRILLS 
—— ee 
ROTARY SANDERS - RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS ' MULTIPLE SPINDLE UNITS 


THOR TOOLS LTD 


NEW COMPANY NAME OF ARMSTRONG WHITWORTH & COMPANY (PNEUMATIC TOOLS) LTD 


MAIN SALES OFFICE: 34 Victoria St., Westminster, London S.W.1. Cable Address: Thortools, Sowest, London. Tel: ABB 3817. 
FACTORY : Tynemouth, England. Tel: North Shields 3111. Grams & Cables: Thortools, Tynemouth. 
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IF IT’S 
b 
PROBLEM 
OF 


THERE’S 
NO 
PROBLEM 


I has many meanings. One of the most mysterious things 
it symbolises is frietion. No-one knows exactly what friction 
is; but you know some of the problems and possibilities it 
presents. 

Ferodo is well equipped to find answers to the problems, and 
ways of exploiting the possibilities. 

Think of our background: it includes every aspect of 
friction and friction materials for brakes and clutches. We 
manufacture every established type of friction material, 
from the most conventional to sintered metals and 
cermets. 

Better still, we devote an unusually large proportion of 
effort, equipment and money to our research laboratories— 
incomparably the finest of their kind in the world. 

And all these production and research resources can be put 
to work for you. 
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FOR EXAMPLE... 
Automatic Transmissions commonly 


depend on a multiplicity of drive and 
control systems, each with its own 
special friction problems demanding 
materials with individual character- 
istics. So far, these demands have been 
met by Ferodo materials of one sort or 
another. But perhaps you have a 
special problem? 


Earth-Moving Machinery poses enor- 
mous problems in terms of wear resist- 
ance and high-temperature stability 
of friction materials. Ferodo sintered 
metal facings and Ferodo cermets are 
providing some striking solutions 
and probably any problem inherent 
in automotive clutch designs for 
heavy duty can be met by them. Is 
this your problem? 


Friction Materials themselves may 
suggest simplified answers to ap- 
parently complicated questions. We 
believe that many brake, clutch and 
transmission problems could be solved 
more quickly by designing round the 
friction materials available. Would 
you like to consult us at the design 
stage? 


Remember—only Ferodo manufacture 
a complete range of friction materials: 
and therefore only Ferodo can promise 
completely unbiased advice on friction 
problems. You are cordially invited to 
bring us such problems. 


ask Ferodo First! 


FERODO FRICTION MATERIALS 


Ferodo Limited - Chapel-en-le-Frith 


A Member of the Turner & Newall Organisation 
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Borg Warner Ltd 








POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE - Tel: 2323 Telex: 55166 
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labredal 


quality 


welding 
-at low 


COST 


THE BRITISH OXYGEN 
COMPANY LIMITED 


AE TC CE MCC OE EEE CEG K€ HEE HEE MUEMHOM h 
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Industry$ 


Illustrated here is the Craven 1500-P.300 
Injection Moulding Machine with Preplasticizer 


Thermo Plastics Ltd 


4 Member of the Tootal Group of Dunstable 


In order to increase the range of their INJECTION 


comprehensive custom moulding service and for 
use on special projects Thermo Plastics Ltd. — chose a i a 


BUILT BY 


GRAVES LTD. 


OF SHEFFIELD 


Thermo Plastics Limited Dunstable * Bedfordshire 
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Do you use sheet... 











...and strip ? 











Do you need it to be light yet 
strong, easy to fabricate yet 
rugged? Do you need it to have 
excellent resistance to corrosion? 
Then what you need is 


Birmabright. 


Birmabright Limited also 
manufacture plate, extruded 
sections, rod and bar, wire, 
tube and forgings in 


aluminium/magnesium alloy 





























Birmabright 


egistered Trade Mark 


Birmabright Limited 
WOODGATE WORKS , BIRMINGHAM 32 


BM 287 
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DAISY 
PUTS 
HER FOOT 







It’s as simple as that! A gentle pressure from Daisy’s foot releases up to 
12,000 Ibs. pressure. Daisy’s happy and so is her boss. He installed a FUNDITOR 
MARKING MACHINE which takes all the hard work out of Daisy's job 
and, of course, the boss knows he'll get a faster, better and absolutely reliable 
job done. Why not send for a copy of the FUNDITOR MARKING 

MANUAL containing over 100 illustrations. 


THE SAND-JET MARKING MACHINE 
Specially designed for the speedy and accurate marking of all 
delicate materials where it is impracticable to mark by con- 
ventional methods—such as piston rings, valves, gudgeon pins, etc. 





HYDRAULIC HEAVY DUTY MACHINE 
Primarily intended for deep marking where a high marking rate 
of consistent clarity is required. 





FUNDITOR LTD. 


3, Woodbridge St., London, E.C.1. Phone: CLErkenwell 6155/7 


Nm 
'™~ 
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Rolls-Royce 
use Harper 
Castings for 
the gear box 
and 


steering mechanism 
on the 
Silver Cloud Saloon 


You are invited to send for 
Harper’s latest illustrated 
brochure of Castings in 
grey iron, spheroidal 
graphite and Meehanite 
(Regd. trade mark); metal 
pressings, machining, 
enamelling and 
sub-assembly work. 

On Lloyd's list for 8.G 
Iron Castings, 


cS Ww, 
YY G 
“, 
<p)’ 
% \ \ 
9, 
PER Ss 


FOUNDED 1790 





- 


JOHN HARPER & CO. LTD. 

WILLENHALL - STAFFS - Tel: WILLENHALL 124 (5 lines) 
LONDON. Te!: ABBey 5906-7, MANCHESTER, Te!: BLAckfriars 0295, Poole Foundry Ltd., Tel: Poole212 
Also makers of the famous Beatrice Oil Heaters and Harper Housewares 
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Inspection... 


( 


# 
— 


% 


... With unfaltering care, the inspector judges the work 
of many people—metallurgists and melters, forgemen and 
machinists—all those who maintain the Firth Brown 
standards in engineering. His perceptive skill is both a 
science and an art, using modern measuring devices with 
the craftsmanship of many years’ experience. Upon his 
impartial assessment,we know that we can reject fearlessly, 
or say with complete confidence; “It’s sound! It’s accurate! 


to 


It’s good! It’s worthy of Firth Brown! 


FIRT 


ALLOY STEELMAKERS * FORGEMASTERS ~- STEEL FOUNDERS * HEAVY ENGINEERS 





THOS FIRTH & JOHN BROWN LIMITED : SHEFFIELD ENGLAND 
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oday,. when cars are no longer a rarity, 
it is not enough to let a car blow its own horn. 
With today’s competitive market, it requires the power 
of publicity. Television is the key. It is far and away 
the most effective medium for actually demonstrating 
cars and components to potential customers in their homes. 
Manufacturers and dealers advertising on Associated-Rediffusion 


reach over 8 million people in the London area 





a prosperous market, proved by the fact that 25° 

of all car owners in this area purchased their cars in 1959. 
And, did you know that 32°, of cars in the 

area are now due for testing? Here is your 


opportunity to sell the economies of 


running new cars—your cars 


" : Class 
AGE OF CAR OWNED Tota 


— - - 
No. of car owners Le 4 114 
Percentage of cars over 10 ~ = 
32% 20 Zi f 
years old : aa 


' 
\ —_ 7 


Mike sure that you capture your share 


of this market by advertising on television 





on Associated-Rediffusion 


hese gwures ar 


yndon Viewership Survey No. 3 


by Associated-Rediffusion 


Eric Laman (Telephone: HOLborn 7888) will be pleased 





0 give you more details of your potential London market 


ASSOCIATED-REDIFFUSION 
ee Remar mm 


London's Television, Monday to Friday 














elevision House, Kingsway, London, W.C.2. Tel: HOLborn 7888 
kH e, Smailbrook, Ring y, Birmingham 5. Tel: Midland 9151/2 
nd Peter } eo rd Street, Manchester 1 Tel: Central 9867/8 
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A STATEMENT 


Simms Motor Units Limited of East Finchley, London, N.2, and the Bendix Corporation 
of Detroit, Michigan, U.S.A., announce that they have entered into an Agreement under which 
Simms grant to Bendix an exclusive manufacturing licence and selling rights throughout the 
United States of America of their diesel Fuel Injection equipment. The range of products 
involved embraces In-Line and Distributor Fuel Injection Pumps, Governors, Injectors, Filters | 


and Couplings—a number of which are items which Simms are already exporting to America. 

The Bendix Corporation have acquired at the same time non-exclusive selling rights of 
this equipment in Canada, Mexico and Brazil. They also assume complete responsibility for 
servicing throughout the area. Both the British and the American companies are confident 
that their association will lead to a great increase in sales of Simms equipment in the territories 


involved. 


The Bendix Corporation 


The giant Bendix Corporation is one of America’s most powerful and widespread 
industrial groups, incorporating forty Divisions, Subsidiaries and Affiliated Companies 

Its engineering staff numbers more than 6,000 specialists backed by the unique facilities 
at their disposal in 15 research laboratories in addition to a complete Research Division 
engaged in experimental work in many advanced fields. Twenty-five coast-to-coast Bendix 
divisions employ over 42,000 skilled operatives. Last year, Bendix sales reached the impres- 
sive value of $792,000,000. 

The name Simms has been in the forefront of the British Motor Industry ever since its 
inception 70 years ago. Indeed, it was the founder of the Company, the late Frederick R. 
Simms, who also founded the Industry’s governing body, the Society of Motor Manufacturers 
and Traders, and also the governing body of British motoring sport, the Royal Automobile 
Club. 

In the specialised field of pumps for diesel application Simms are large suppliers to 
Ford Motor Company, British Motor Corporation, General Motors, Leyland, A.E.C., 
Rolls-Royce, and many others, and they stand to-day as one of the world’s largest 
manufacturers. 

The Simms-Bendix link-up is of the utmost importance to Britain and its many 


implications will at once be apparent to students of international commerce. 
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THE MANAGING DIRECTOR is most excited about all this 
Rockets-to-the-Moon business. With reason! Millions of 
holes in these are being drilled by Desoutter Drills and filled 
by Desoutter Screwdrivers and Nut Runners. He says any 
moment these Rockets will be swooshing off with men 
aboard (and he hopes Ladies too and a Small but well- 
stocked Bar) to all parts of the Universe. He says he will 
gladly be a passenger on atiy of them with a slight leaning 
towards Venus. 


(“The old goat!” muttered a faithful employee). 


The P.56M Rivet Miller is 
fe] | used by English Electri 
Aviation Ltd. in the manufacture 


of the Thunderbird 
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Besoullere 


tools put power into your hands 


DESOUTTER BROTHERS LIMITED 


THE HYDE, HENDON, LONDON N.W.9 
cmc u39 
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NOW 
ROOTES GROUP 


SPECIFY 


WESTERN THOMSON 
WAX ELEMENT 
THERMOSTATS 


Many other manufacturers specify 
Western Thomson for their 
pressurised engine coolant systems 
including Rolls-Royce, Alfa Romeo, 
Jaguar, Leyland, Fodens, Perkins, 
Petters and David Brown. 
Western Thomson wax element 
thermostats are specially built to 
withstand pressure and vibration. 
They are simple and robust. They 
are actuated by the expansion of 
solid wax, and they have no stressed 
metal parts to suffer fatigue. Con- 
sequently, they give long trouble- 
free service in engine-cooling 
systems. 

Available for use with or without a 
by-pass, and start-to-open tempera- 
ture setting from 85° to 185°F. 


CONTROLS LIMITED 


A MEMBER OF THE ADAMANT AND WESTERN GROUP OF COMPANIES 


THE AERODROME - READING - BERKSHIRE - TELEPHONE: SONNING 235! - TELEGRAMS: ‘HAWK’ READING 
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Are you taking advantage 





















































HOW AN 
ADHESIVE 
BASED ON 


tn & 
Bonding a sealing strip in the weather 
channel round the engine of an Austin 7 
with adhesive based on Du Pont neoprene 


At the Austin Motor Company's works at Longbridge, 


Birmingham, a large number of the assembly jobs involve 
bonding. Roof-linings, dashboard fittings and some 
weather-stripping require a secure and lasting bond. 


®@ Up until 1958 many different types of adhesives were in use, 


rendering both the assembly work and the stock position 

unnecessarily complex. These were two of the reasons why the ) 
British Motor Corporation seized the opportunity to change 

to a neoprene-based adhesive that would do all the 

jobs previously done by a large variety of rubbers and cements. 

@ Du Pont neoprene is chemically stable and will dissolve in 

solvents and solvent mixtures to give adhesive solutions of 

varying viscosities and drying rates. It can be compounded to 


form the ideal adhesive for an almost limitless range of materials 


For leathercloth in particular a neoprene-based adhesive is 
recommended. It will not weaken with age or degenerate under 
those extreme conditions of weather to which exported vehicles 


are often subject. Bonds effected by solvent adhesives based 
on Du Pont neoprene are also highly resistant to degradation 

by oils, chemicals and water, as well as heat, sunlight and ozone. 
@ To find out how adhesives based on Du Pont neoprene can 
solve your bonding problems, send the coupon below for further 
information and list of suppliers to the Du Pont Company 
(United Kingdom) Ltd., 76 Jermyn Street, London, S.W.1. 


. . Du Pont Company (United Kingdom) Ltd., 76 Jermyn Street, 


London, S.W.1, England. Please send me /iterature and a list of 
suppliers of adhesives made from Du Pont neoprene 


NAME 
POSITION 


REG u S$. par. OFF COMPANY 
Established |802 


BETTER THINGS FOR BETTER LIVING —— 


... THROUGH CHEMISTRY 


TO. ENGINEER 2/6! 
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Flexible Couplings 

cost no more— 

and they are backed 

by the widest experience, 
the most complete 
‘know-how’ in the world 





SILENTBLOC 


FLEXIBLE COUPLINGS 


























One way of keeping a good man tied down is to have 
him wrestle with a welter of competing firms all 
peddling different pieces of finishing equipment. He 
gets involved in a mass of unnecessary detail which 
tends to obscure the overall picture of a complete fin- 
ishing system. That is why so many leading manu- 
facturers have released their staff from the pressure 
of product finishing detail by delegating the whole 
responsibility to a single specialist organisation 
Lysaght-DeVilbiss. 

With over fifty years’ specialised experience of pro- 
duct finishing in it’s broadest aspects, this organisa- 
tion has the know-how and skill to provide the 
complete system best suited to your product. Lysaght- 
DeVilbiss design, manufacture and install complete 
product finishing systems from metal pre-treatment 
to final stoving. For a sound, unbiased opinion, get on 


to Lysaght-DeVilbiss. No obligation, of course. 


LYSAGHT-DeEVILBISS 





complete product finishing systems 


LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT'S BRISTOL W 


iy HOLBORN VIADUCT ZONDON E.C 1. TEL: CITY 4:36 





RK 


} 








sa’ 


a. fo jl Se . 2 eae B ie 


Cast 
with 


Precision 












# Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


%#* Engine blocks and cylinder heads 
in high duty iron. 

x Castings of the highest quality in the 
desired quantities at the right time. 


* The greatest technical experience 
augmented by quality control 
of production. 





Morris Commercial 
Oil Engine Biock in Cast Iron. 
By courtesy of B.M.C Limited. 






STERLING METALS LTD 


PHONE NUNEATON 4221 pba 
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SHAPED 
HOSES 











Hunting for a first class source of cutting . 
and finishing tools for gears? OS A 


Seek no more ! In the heart of the David Brown 


organisation there is a division specialising in 
making Hobs, Shaper Cutters, Rack Cutters and Shaving Cutters—the lot. 
Since David Brown have been making fine quality gears and the 
tools for cutting them for one hundred years, it follows that there 
is a wealth of experience to draw on. So, if you have a gear 
cutting or finishing problem get in touch with David Brown. 


You will find their area engineers very willing to help you 


DAVID BROWN 
a cieeal 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


TOOL DIVISION PARK WORKS HUDDERSFIELD 
TELEPHONE HUDDERSFIELD 3500 


oalsear 
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Perfect repetition — as provided by Araldite epoxy resins for jigs, fixtures 
and press tools. Replicas cast in Araldite are quickly and economically 
produced; they do not shrink on setting, and are resistant to damp and 
chemical attack. 


CIBA (A.R.L.) LIMITED - Duxford - Cambridge - Telephone: Sawston 2121 
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EASIER DRAWING AND PRESSING... 


Photograph by courtesy of Lec Refrigeration Ltd 





Another reason why industry is changing over to 


RAGONITE 


ELECTRO-ZINC COATED SHEET STEEL 


RAGONITE is sheet steel which 

has been given a coating of pure 
zinc on both faces. It has a number of 
advantages over ordinary, uncoated 
sheet steel. During drawing and press- 
ing operations, for instance, the sur- 
face properties of Dragonite are main- 
tained. In fact, the fine-grained 
structure and natural ductility of 
pure zinc actually assist fabrication 


by acting as a dry, solid lubricant. 

This exceptional ductility of Drag- 
onite cuts manufacturing costs because 
it makes longer press runs possible and 
lengthens tool life. 

There are many more good reasons 
why you should be using Dragonite. 
For fuller details, please write for a 
copy of the Dragonite Technical Handa- 
book to: 














These are some of the 
industries in which 
Dragonite is being used 
extensively : Office 
Equipment; Elevators; 
Agricultural Equipment; 
Automobile Industry; 
Domestic Appliances, 
Radio Equipment, etc. 








¥& THE STEEL COMPANY OF WALES LIMITED 


Sales Offices : United Kingdom Abbey Works, Port Talbot, Glamorgan. Overseas 
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Margam House, 26 St. James’s Square, London, S.W.1 











CENTRELESS 
GRINDING MACHINES 


for accurate, high-output production 


SOME 
TYPICAL The type 4B machine illustrated is widely employed 


EXAMPLES for production of automobile components and is also a 

popular machine for the electrical and textile industries. 
in fact, wherever high output, close tolerance centre- 
less grinding is required. 
The grinding and regulating spindles are supported at 
both ends in super-precision roller bearings of equal 
resistance and the grinding wheel spindle drive is 
through a torsion bar to relieve the spindle of belt 
tension. The range of work diameters which can be 
ground on the 4B machine is 0°04 in.—6 in. and 
maximum length for infeed work is 11°8 in. 


Write to-day for full details of the Lidkoping range of 
centreless grinding machines. 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM, Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
* 322 
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WHODUNITRY or who solved the problem? 

In the ‘good’ old days when labour was indeed hard LABOUR! 

and factory space was overloaded with cumbersome 
machinery, engineers were beset by many problems, tending 

more and more towards AUTOMATIC speed-variation and 
speed-control. 

Many of these problems could not be solved by conventional 


electric or hydraulic drives, but they have yielded to the skill 


and experience behind the 


MEENA N DRIVES 


—the AJUSTO-SPEDE, DYNASPEDE 


Boas too = have chosen Heenan Variable-Speed Couplings, for driving the Conveyors in their new 

aint, Trim and Final Assembly building. These Drives are also in use at their Associate Company’s 
Australian Plant. Heenan Drives have been supplied to the major car manufacturers including B.M.C. 
(Austin and Morris), STANDARD, VAUXHALL, SIMCA, VOLVO, etc., etc. 


Remember Thine is no Substitute for enperconce 





HEENAN & FROUDE LTD WORCESTER ENGLAND 


$28 
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The advariages/ 


Additional Safets 

The Tandem Master Cylinder operates 
the hydraulic systems to front and rear 
axles independently, and therefore pro 
vides a safety factor im the event o 
failure in either of the two circuits 


More Effiviencv—Less Maintenance 
Because there are no moving seals 
bore, the degree of efficiency and cor 
tency 1s increased and, as risk of s 
the bore is eliminated, maintenar 
greatly reduced 


faxtra l 
As there ts very little d 
hydraulk pressure betweer 


hambers, the seal dividing t 
subjected to any pressure differentia 
side to side. This balanced pressu “ur 

¢ seal ensures longer seal life 


{r 


Semultaneou Operation le Pedal 
Trave 

Uniike other tandem master cylinders 
where the valves operate in sequen 
giving a double cut-off effect, the valve 
of the Girling Tandem Master Cylinder 
operate simultaneously, giving a single 
cut-off effect As cut-off represents 
ineffective pedal travel, it will be seen that 
the loss due to cut-off is virtually halved 
when using the Girling Tandem Master 
Cylinder 


No Air Problem 

A special self-bleeding haracterists 
facilitates easy bleeding of the hydraul) 
circuit and also ensures that should a 
gain access to the cylinders ut can readily 
escape, thus eliminating loss of efficiency 
which could possibly occur in this ways 
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THE 
GIRLING 
TANDEM 
MASTER 

CYLINDER 


Many years of patient research and constant development have 
made it possible for Girling to announce this new tandem master 
cylinder. It has all the advantages of previous models but, in 
addition, gives completely independent hydraulic supply lines to 
front and rear axles from one unit, and therefore provides an 
inherent safety feature in the event of failure in either hydraulic 
circuit. In addition the design incorporates a number of other 
important features which increase reliability of operation and 
reduce maintenance. This new unit is indeed a worthy comple- 
ment to the highest standards set by Girling brakes today 
THE BEST BRAKES IN THE WORLD 


GIRLING 


THE BEST BRAKES IN THE WORLD 


GIRLING LTD KINGS ROAD TYSELEY BIRMINGHAM 11 





is your pet a powder-compact type ? 





Let’s face it—your pet is a self-sintered type needing 
careful nurturing and a little patting and preening 
to help it toe the production line. 


The discipline of uniform treatment in a Birlec furnace 

is the simple answer. These furnaces have all the 
attributes demanded by experienced powder metallurgists 
and thev come in types and sizes to suit your 

pet product and production. 

Birlec mesh-belt conveyor furnaces include 
straight-through and hump-back types specially adapted 
for sintering applications, with burn-off chamber, 
multi-zone control, low-stress conveyor drive and 

easily replaceable heating elements. 


Ask your pet typist to write for more information. 


furnaces for every heat treatment 


AEI-Birlec Limited 


Tyburn Road, Erdington, Birmingham 24 
Telephone: East 1544 Telex No: 33471 


LONDON SHEFFIELD NEWCASTLE-ON-TYNE GLASGOW CARDIFF 
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Rg M parallel roller bearings 


meet the case, 


when shock loads 
occur, and shafts 


expand or contract 


SO 


A 








These bearings are in earthworking 
and bulk handling equipment, in 
vibrating screens, electric motors and 
other machines of all shapes and 
purposes. 

Parallel roller bearings made by 
Ransome & Marles possess 
exceptional advantages. Most, for 
example, incorporate the exclusive 
R &M broached cage which increases 
the unit’s strength weight ratio; there 
are super-blended rollers for exacting 
applications, single and double row 
series, self-aligning bearings— 
bearings of all sizes and capacities. 
Publication 37 is a comprehensive 
guide. Consult the R&M Technical 
Department for advice or assistance 
of any kind to do with bearings. 
Ransome & Marles knowledge is at 
your disposal without charge or 
obligation, and your enquiry will, 
of course, be treated as confidential. 


RANSOME & MARLES BEARING COMPANY LIMITED 


NEWARK-ON-TRENT + TELEPHONE 466 


TELEX 37-626 


BRANCHES «+ OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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better made with RIGIDExX the polyethylene plus 


The importance of Rigidex 
. If you're designing any of these, 


to the motor industry consider Rigidex first 


can be summed up in two words: Fans 
Petrol tanks 


superior performance, 
Brake flu 
Seat covers 


irs 
Here isa polyethylene 
with unmatched properties— Gear box casing 
greater strength, rigidity, Steering 
durability and unrivalled nba, 
Heater air 
resistance to oil, grease Heater grille 
Heater casing 
Windscreen washer-t 
Rocker box vers 
Seat kick guards 


and petrol. 


The potential uses of Rigidex 
are virtually unlimited. 
Lighting fittings (interior) 
Its characteristics are Control cable casings 
ee : Leaf spring interleavings 
dealt with in Booklet No. 348. ae at 
= Sun visors 
Write for your copy today! Battery parts 
Rigidex isa reg'd trade mark of 
British Hydrocarbon Chemicals Ltd 


Rigidex is one of the products made 
by British Hydrocarbon Chemicals Ltd 
at Grangemouth. 





Sole Selling Agents 
A COMPANY IN THE 
British Resin Products Ltd nn (BRP) 


PICCADILLY * LONDON Wl HYDE PARK 0151 








SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE 
4 ’ . 
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EVEN IN MIDWINTER... 


immediate 
cold start 








Extended Viscosity Range means one oil all the year round 


Rotella Multigrade flows freely at low temperatures 
—resists sludge formation. Shell Rotella means 
i } ; » proved benefits . ' , 
immediate cold start plus all the proved benef There are two Shell Rotella Multigrade Oils: 
of Rotella fine quality multigrade oils: 
Shell Rotella T Multigrade 10 W/30—for engines 


; that need ‘Supplement 1°’ lubricating oils. 


Improved fuel consumy n@ 
Reduced engine wear @ 


Prolonged battery life e 
(because starting is made easier 


Suitable for diesel and petrol engines @ 
Increased vehicle availability e 


Shell Rotella Multigrade Oils 


LEADERSHIP IN LUBRICATION 


Shell Rotella Multigrade 10 W/30—for engines 
not need such a high additive level oil. 
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Workshop angle 
and D.O. viewpoint 


Now that machining costs are so high, the 
legibility of working drawings has become of 
supreme importance. ILFORD Azoflex 
photoprinting papers give maximum legibility 
combined with speed of production and long life 
in normal storage and use. That is the workshop 
angle combined with the viewpoints of the 
drawing stores and D.O. 


More specifically, the D.O. is interested in the 
Azoflex dyeline process because no ducting or 
darkrooms are necessary ; the process is dry, there 
are no fumes or excessive heat generated. 


An economical and time-saving feature is that the 
correctness of exposure/machine speed can be 
gauged and adjusted immediately, even in the 
largest Azoflex models, because the Azoflex copy 
emerges fully processed in seconds and within 
view and easy reach of the operator. 
Inexperienced staff quickly grasp the simple 
details of Azoflex machine operation. 


Photograph by courtesy of Duraglass Limited 


Your company might benefit. . . 


Many business and industrial concerns find that it pays 
Zz © rq » ¢ to hire certain AZOFLEX machines — rather than buy 
them outright. Enquiries will be treated with the utmost 


discretion, and will not commit you in any way. 





Photoprinting Papers and Machines 


ILFORD LIMITED INDUSTRIAL SALES DEPARTMENT AZ22C ILFORD * ESSEX 
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VAUXHALL 


BOO 


BRISTOL 


SUNBEAM 


HUM es Ee Bam 


In the manufacture of propeller shafts and universal joints, 
Hardy Spicer are without equal. Through long association with 
every leading British vehicle manufacturer, Hardy Spicer have 
acquired that kind of technical ‘know-how’ which can only 
result from many years’ experience. Skill and ingenuity are 
not enough. The vital ingredient of time is necessary before 
propeller shafts and universal joints can be mass-produced to 
give smooth, dependable transmission. 


HARDY SPICER recite 


PROPELLER SHAFTS 


HARDY SPICER LIMITED 
CHESTER ROAD: ERDINGTON °- BIRMINGHAM 24° TeL: ERDINGTON 2191 (18 LINES) 
AUTOMOTIVE DIVISION OF BIRFIELD INDUSTRIES LIMITED 


* Terex 33414 
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Vertical or horizontal, streamlined or functional 


INCREDIBLY 
VERSATILE 
VERSO 


lo 


CO ge) LISA OL ALIFE). 12 9 Aaa AO A AL HOTTER | Le 


This new Holroyd 24” centres motorised 
worm gear speed reducer has been 
designed to meet the need for a self- 
contained drive suitable for continuous 
use, and one which will look right 

in any surroundings. No matter what 

the application, it is possible to 

select from its variety of assemblies 

and mounting positions, an arrangement 
which makes it appear an integral 

part of the surrounding machinery, 

and not an added afterthought. 

The Verso has all the famous features 

of Holroyd reliability and high efficiency. 
Centrifugally cast Holfos wormwheel; 
casehardened and profile ground 

alloy steel worm; ball bearings throughout; 
rigid cast iron casing and oil bath 
lubrication requiring no attention over 

long periods. Output speeds are from 14 to 

300 rpm. Output torques up to 750 Ib. ins. Holro a 
Standard motors from } up to 2 hp. 

Please write for catalogue V.60 which 
gives further technical information. 
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METACONE 
MOUNTING 











. 
1 





C.R. 
MOUNTING 





For Cabs and Bodies 
METALASTIK MOUNTINGS 


Metalastik mountings play a double part in damping out vibration 
and shocks and reducing noise level. They help to give a better 
ride to the load which may range from the injured in an 
ambulance to sensitive electronic equipment and they prolong 
the life of coachwork and tanks by reducing local racking stresses. 


The Metacone mounting is used extensively for widely different 
types of body. Providing substantial deflections with high load 
capacity, its progressive action and inherent damping are of 
great value. 


Specially designed by Metalastik after long study of the problems 
involved in mounting cabs, the C.R. mounting is fitted by leading 
vehicle manufacturers. It reduces transmitted noise, softens 
shocks and controls rebound. There are many other mountings 
available. As a trunnion mounting or pivot for tanks, the Metalastik 
Ultra-Duty bush permits large torsional deflections and supports 
heavy radial loads. Cushyfoot mountings are ideal for mobile 


generators, compressors etc., and for lighter loads there is the 


low-height equi-frequency mounting with built-in rebound control 
as used for the sub-frame on the Rover 3-litre car. 


Ultra-Duty bushes are employed for mounting aluminium 
tanks by Thompson Bros. (Bilston) Ltd. The Dennis 
ambulance chassis incorporates eight Metacone mountings 


to give smoother riding for the injured. Metacone 
mountings are used on the Tecalemit crashtender for cab 
and tank but they are larger than those on the ambulance 
because of severe shock loads on cross-country travel. 





Posi satin 

















PRECISION MOULDINGS 


DOWTY and GASKETS 
in Natural, Synthetic and Silicone Rubbers. 


Bonded, P.T.F.E. and Nylon Components 


f ‘ ity nae Bic! a cane 
i | a <2 “ HOF + Ce ts -_ se 


DOWTY SEALS LIMITE® + ASHCHURCE =] ee 


Telephone: Tewkesbury 2271 
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Top gears 
for the 
Automobile 
industry 


Centrifugally cast from 


Taurus bronze, with profile 





ground worm threads — just two of 

the reasons why David Brown gears 

are tops for accuracy, smooth running and 
dependability. D.B. gears are tops for range too! 


Get into top gear yourself— get onto David Brown. 


YEARS 


AUTOMOBILE GEAR AND GEARBOX DIVISIONS, PARK WORKS, HUDDERSFIELD. TELEPHONI HUDDERSPIFLD 4500 
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HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 


Production spring with 6 
leaves redesigned as a 
4-leaf Ideal spring. 


15-leaf commercial 
vehicle spring redesigned 
as 12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


TWS 


s  featherlight 
wae IDEAL SPRING 
TOLEDO WOODHEAD SPRINGS LIMITED 
AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 


TW 
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THE RIGHT APPROACH 


WITH OSBORN ENGINEERS’ CUTTING TOOLS 


When drilling, reaming, turning, shaping and milling— 
or for any cutting operation ‘Mushet’ Brands 
Engineers’ Tools are unsurpassed. Faster speeds and 
feeds and longer life 


SAMUEL OSBORN & CO. LIMITED 


VOE STEEL WORKS SE errregts 


ENGINEERS T 











/ 
FOR EXTERVAL MEASUREMENT OF DIAMETERS 


ONLY SOLEX HAVE THE MEASURE OF THINGS 
/ 
/ 


/ 


/ 
Solex {Gauges) Limited, 72 Chiswick High Road, W.4. Clswick 4815 


/ 
/ 
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A filter should do its work with equal efficiency throughout its 
working life. It should be stable. The C.A.V. paper element fuel filter 


continues to work efficiently right up until it is finally choked. 


Many filters on the market do not, however. On test, they may start by 
showing a fair efficiency, but later, more and more of the abrasive 
particles pass through the filter material. Such unstable filters are quite 


useless, and are no safeguard to your fuel injection equipment whatsoever. 


These photomicrographs of fuel tell the story of actt 


STABLE 


2 The same fuel after passing 3 Fuel ofter filtration by the 

! 
Fuel laden with abrasive dust, through a C.A.V. paper element same element when all but 
il : 
before filtration filter at beginning of test choked by waxy sludge and dirt 


UNSTABLE 


me i ae a 
4 The same fuel is used for RU? uu portly choked, the fuel possing 
this test filtration is fairly efficient through takes with it nearly a 


the particles of dust 


There is only one genuine C.A.V. paper filter element. Substitutes are frequently unstable 


TO BE SAFE, USE GENUINE C.A.V. REPLACEMENTS 


é World’s Largest Manufacturers of 


2,05) FUEL INJECTION EQUIPMENT 


c.A.V. LIMITED ACTON LONDON - W.3 
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LAiSTEa.«-. 


ASTON MARTIN 
DU pivot bushes 
pedals prevent "sti 
timing cnaln te 

and tne gear Dox rem< 


in orporate DU 


JAGUAR 
Fitted with DU pivot 
in the clutcl ! 


dant pea 


STANDARD VANGUARD 
Fitted with Borg Warne! 


overdrive i ry 
DU bushes 
HUMBER SUPER SNIPE 
DU thrust washers and 
bushes in the king pin as 
emblies have caused a 


marked reduction in steer “ees @ Some examples o 

l effort. A DU bush is also extensive use of 

in the gea hange dry bearings in 
vehicles 


linkage 


GLACI une U BEARINGS 


DU dry bearings and bushes are low in cost and are proving their worth 
on an increasing number of vehicles. Many leading companies in the Motor 
Industry usethemin suspension, steering mechanisms, gear change linkages, 
brake-clutch controls, etc. They do not require lubrication, have a high load 
carrying capacity with low friction and “stick slip” is eliminated. Glacier DU 
accommodates abrasive particles and gives considerably reduced shaft wear. 


*Glacier DU dry bearings and bushes are composed 
of a steel strip lined with a sintered porous bronze 
layel PT gnated with a mixture of a fluoro-carbon 


T.F.E.) and lead 


GLAGIER 


For details of the range and properties of Glacier dry 
bearings, write for a free copy of the Designer's 
Handbook No. 2 to 


} + 
pia 


THE GLACIER META . Man ALPERTON WEMBLEY MIDDLESEX 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 


171 QUEEN VICTORIA ST 
LONDON, E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 
Tel: Garstang 3308 








A NEW FREEDOM 
IN DESIGN 


CLAYLASTIC 


the plastic/metal trimming strip 


Claylastic by virtue of its flexibility, superb 

wearing qualities and freedom from damage in assembly, 
is becoming the natural choice of designers for 

the external and internal finishing of private cars, 
commercial vehicles and, in fact, all forms of 

road transport. Claylastic is found to be the 

ideal embellishment for glazing rubber, 

cutting out the need of fillerstrip, and has been 
established as the perfect finish to flange joints. 

This material is being used on production lines 

and has proved its ease of application, and 

economy in installation. For further details please ask for 


our brochure Publication 1001. 


| CLAYLASTIC IS PROTECTED BY BRITISH PAT. No. 801934. 
I fons 
HOWARD CLAYTON-WRIGHT LTD. 


WELLESBOURNE : WARWICK ° ENGLAND 
TELEPHONE: WELLESBOURNE 316 TELEGRAMS: ‘CLATONRITE’ WELLESBOURNE 
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The 
greatest variety 
of COATED SHEETS 


Richard Thomas & Baldwins, pioneers of modern 
steel sheet manufacture, offer the widest variety of 
coated sheets. 

RTB hot-dipped and electrolytic tinplate are world- 
renowned; so are RTB heavily-tinned sheets, used for 
a wide range of applications from gas meters to dairy 


utensils. 


RTB ‘Speltafast’ galvanized sheets (flat and corru- 
gated) and coiled strip, made in the most up-to-date 
plant of its kind, retain their tight coating of zinc 
spelter, which stands up to pressing and forming 


without flaking. 


There are RTB coated sheets 


FOR EVERY 
MANUFACTURING 
PURPOSE 


For example, RTB tin-terne, terne-coated and lead- 
coated sheets, all having a high corrosion resistance 
and lending themselves to easy fabrication, are used 
for a great variety of finished products ranging from 


petrol tanks to ventilation ducting. 


A recent RTB development is the ‘ARTBRITE’ 
series of P.V.C. coated sheets, available in various 
decorative finishes, glossy and matt, plain and pat- 
terned. Normally based on RTB galvanized sheets, 
‘Artbrite’ sheets are resistant to abrasion and to a 
great many chemicals; further, they have extra- 
ordinary ‘workability’, being suitable for practically 
every operation that the RTB steel sheets will stand. 
‘Artbrite’ sheets are weather-resistant. 


Richard Thomas & Baldwins 






(Sales) Limited 


HEAD OFFICE: 47 PARK STREET, LONDON, W.I 











Pouring strength 
Hance cele mm ae-larsyelelat 


DARTMOUTH AUTO CASTINGS LTD SMETHWICK 40 STAFFS 








PERFORMANCE 


BRICO make the pistons 
for the Coventry Climax 


2} litre engine—champion 


Grand Prix engine of 1959. 


and 1960! 








PRODUCTION 


BRICO make all the pistons 
for the famous “A” series 
engines for B.M.C. vehicles— 
the biggest piston job 


in the country. 


POPULARITY 


BRICO make the pistons 
for the following world- 


famous firms: AUSTIN - 
BRISTOL-SIDDELEY - COVENTRY 


CLIMAX +: HUMBER - JAGUAR 
MORRIS - ROVER - STANDARD 


THE BRITISH PISTON RING CO. LTD., 
COVENTRY, ENGLAND 





MIDCYL RESEARCH 


helps smooth out problems from the 





The Auto Engineer finds it better to 

start right by calling in Midcyl Research 
on such of his problems as are associated 
with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums. 


LTD., SMETHWICK, STAFFS 


“-w.82 


THE MIDLAND MOTOR CYLINDER CoO. 





AUTOMOBILE 
ENGINEER 


CONTENTS 
Editorial Commercial Vehicle Brakes 
Dennis Loline Developments Numerous improvements 
» an interesting double-deck bus chassis include a nex 
gearbox and the standardization of air suspension system 
at the rear 
Stopping from 100 m.p.h. Performance of a car 
equipped with disc brakes R. N. KEMP 
Improved Servo Braking Equipment Details of th 
Clayton Dewandre reservoir type Airpak air-hydraulic 
servo unit, and the S.C.4 air compressor 
Vulkollan Plastics A material that is suitable for bearings, 
and many other automobile applications 


cui 


THE DENNIS LOLINE BUS CHASSIS Fuel Additives Part I: Developments in chemical 
EMBODIES NUMEROUS INTERESTI remedies for the common combustion disorders 


FEATURES, INCLUDING THE GLA 
REINFORCED PLASTICS FRONTAI E. M. GOODGER 
PANEL SEEN HERI rHIS PANEI ' 
HAS A DETACHABLE MID-PORTIO? Structural Use of Plastics in an Insulated Delivery 
CARRYING THE RADIATOR GRILLI Van Body 

Bullows Paint Spraying Machine Automatic conveyorized 


equipment offers flexibility in treatment of small and 


medium-size components 

Book Reviews Brief comments on recent publications of 
interest to automobile engineers 

New Plant and Tools Recent interesting developments 
in production equipment 

rhe “SPEEDY” Moisture Tester A portable, 


f-contained, direct-reading instrument for use in the 


l C 


rkshop by unskilled personnel 


Gauging Rear-Axle Assemblies Special equipment and 
procedures developed to facilitate the production of Standard 
Vanguard and Triumph TR.3 axle units 


( IMITED, 19€ 
Jaguar Plating Plant An aggregate of two automatic 


plants and a manually operated plant, all of Efco-Udylite 
lesign, for chromium plating body trim parts under strict 
guality control 

Vertical Boring and Turning Mill Elevating cross slid 
ubstantially increases swing and height capacity 


é it“ 
Current Patents Selected abstracts of recently issued 


tira 
pecificalions 
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Which meter ? 


Thermometer; photometer; micro- 


















meter — each is designed for a 


particular kind of measurement. 


When Skefko recommenda bearing 





for a specific job, then it is exactly 
right for that position and the work 
it has to do, Unique among British 
bearing manufacturers — Skefko 
make all four basic types of rolling 
bearing—and can always offer the 


5S 


right bearing in the right place. 


THE SKEFKO BALL BEARING COMPANY + LUTON - BEDS 





THE ONLY BRITISH MANUFACTURER 
OF ALL FOUR BASIC BEARING TYPES 
—BALL, CYLINDRICAL ROLLER, 
TAPER ROLLER AND SPHERICAL ROLLER Gi99 
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Editon T. K. GARRETT A.M.1.Mech.E., 


Editorial Staff F. C. SHEFFIELD 


A. BAKER B.Sc., 


Managing Director ARTHUR B. BOURNI 


DESIGN MATERIALS 


Commercial 


N our leader in February 1959 it was suggested that 

brake performance of commercial vehicles, particu- 
larly those in the heavy class, was in general inadequate 
under modern conditions of operation. Improvements 
have been made, but further progress is still needed 
On most eight-wheel vehicles, braking equipment on 
all the wheels is available at least as an optional extra, 
and in some instances is standard. It is desirable, 
however, that all vehicles be so fitted, not only for 
operation on the improved road systems now being 
built but also to cater for conditions experienced in 
adverse weather. 

It must be agreed that the practice of fitting braking 
equipment to only one pair of the front four wheels is 
desirable, especially as the weight transfer to the front 
wheels may more than double the static loading on 
them. Logically, use should be made of this extra 
loading, to improve overall braking efficiency. Another 
factor that is not always taken into consideration is that, 
with the transfer 6f load, the rear wheels are liable to 
hop and to tramp, and this further impairs the braking 
at the rear. 

Road tests carried out by our sister journal Motor 
Transport have demonstrated that a certain eight-wheel 
vehicle with six wheel-brakes can be stopped in 78 ft 
from 30 m.p.h—equivalent to a mean retardation of 
0-39 g—whereas another of the same type, but with 
eight wheel-brakes, was stopped in 52 ft—a mean 
retardation of 0-58 g. These tests were undertaken 
respectively two years and one year ago; even since 
then, advances have been made, and a maximum 
retardation figure of 0-8g is now frequently attained 
with vehicles of the latest designs. There should not 
be too much difficulty in effecting further improvements 
to bring the mean retardation figures obtainable up to a 
value closer to the maximum. 

In general, trucks of 7 to 8 tons capacity now tend 
to be the poorest so far as braking efficiency is con 
cerned. One reason is that, with this type, competition 
is keenest in respect of low initial cost, and in the 
interests of economy, manufacturers are therefore 
tempted to sacrifice braking efficiency. However, the 
braking capacities of the various types of vehicle 
operating together on the roads differ appreciably, and 
obviously this situation cannot continue indefinitely. 

Already at least one manufacturer of a range of 
trucks in the medium weight class has established a 
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precedent that others cannot ignore: independent tests 
of five trucks of this range have demonstrated that mean 
retardation figures of about 0-7 g can be obtained. An 
essential requirement again is that the front brakes be 
adequate to take an appropriate proportion of the load 
—in this connection, account should be taken of not 
only the effect of weight transfer but also the fact that, 
in the unladen condition, even the static loading alone 
on the front wheels may be as much as twice that on 
the rear ones. For the avoidance of difficulties arising 
from premature fade with drum type brakes, lining 
areas of at least 50 in*/ton, and preferably 60 in*/ton, 
should be specified 

On many articulated vehicles, weight distribution in 
the laden condition could be improved. The keys to 
success are the attainment of better distribution of 
braking effort and reduction of the delay period in the 
operation of the power assistance. Improvement in 
suspension systems would of course also help and, in 
particular, attention should be directed towards 
increasing the roll resistance of automatic couplings, so 
that the stiffness of the rear suspension of the trailer 
can be reduced. Another problem—which, incidentally, 
applies also to every type of commercial vehicle—is the 
avoidance of excessive fierceness of the brakes in the 
unladen condition of the vehicle. 

The more effective the brakes the greater, of course, 
is the amount of heat to be dissipated. This, because 
of the shrouding effect of the twin wheels on each side 
at the rear, is yet another argument for the fitting of 
more powerful brakes at the front. The current trend 
towards the employment of wheels of smaller diameter 
is of course accentuating the difficulties in respect of 
heat dissipation 

Disc brakes, provided their temperatures—and there- 
fore rates of wear—can be kept down to acceptable 
levels, obviously will come into use on commercial 
vehicles. They offer a considerable advantage in respect 
of ease of servicing but a disadvantage so far as adapta- 
tion for handbrake operation is concerned. The latter 
problem, however, is not insurmountable. It will not 
be difficult to fit brakes of this type to vehicles that 
already have transmission handbrakes. Disc brakes 
currently offered for cars will obviously be used in light 
commercial vehicles, and when su‘ficient experience has 
been gained in these fields, operators of heavier vehicles 
will feel able to accept them with more confidence. 
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Dennis Loline Developments 


Numerous Improvements to an Interesting Double-Deck Bus Chassis Include a 


New Gearbox and the Standardization of Air Suspension System at the Rear 


NE of the difficulties encountered in designing a double- 

deck bus is, of course, to combine a low overall height, 
for operational versatility, with an acceptable degree 
of convenience for the passengers. In the Loline chassis, 
Dennis Bros. Ltd, of Guildford, can justifiably claim to offer 
a thoroughly satisfactory reconciliation of these conflicting 
requirements. This chassis is, of course, based on the 
Lodekka design, of Bristol Commercial Vehicles Ltd, the 
development of which was described in the May 1959 issue of 
Automobile Engineer. The first Loline model, exhibited at the 
1956 Commercial Vehicle Show, was generally similar to the 
original Flat Floor Lodekka chassis, and had the same single- 
step rear entrance, with a slight ramp from the platform to 
the gangway of the lower saloon. 

Two years later, Dennis Bros. exhibited a second version, 
which had a two-step forward entrance, made possible by 
modifications to the left-hand side member of the chassis 
frame; this version, too, had as its basis the corresponding 
Lodekka design evolved in 1957. It will be recalled that the 
third stage of development by B.C.V. was the forward- 
entrance model having only a single step, again with a slight 
ramp to gangway level. The latest Loline bus, shown at the 
1960 exhibition and available in 27 ft 8 in, 29 ft 3 in and 30 ft 
long forms, is the Dennis interpretation of this single-step 
design. However, although the resemblance to the Lodekka 
is superficially still strong, the Loline III differs in more 
respects from the B.C.V. design than did either of the previous 
layouts, and it does not embody any components entirely 
manufactured by the Bristol company. Where Bristol castings 
and forgings are used, they are machined by Dennis Bros. 
In such a case as this, divergences of technical opinion are to 
be expected as development continues at both companies, 
and several interesting comparisons can be drawn between 
the respective methods employed. 

The rather heavy appearance of the front end of the earlier 
Loline model has been ameliorated on the latest version by 
shortening the skirt of the frontal panel by 4 in, a change that 
has also improved the oil cooling. This panel, which is 
moulded of polyester-glass material, is in fact of three-piece 
construction, and the mid-portion—containing the radiator 
grille—is detachable. The mouldings are unstressed, the 
necessary strength being provided by a fabricated steel bridge 
member, anchored to the wings and the bonnet side in the 
cab. Since the radiator is carried on this bridge member, to 
which it is attached by four bolts on each side, it has no direct 
contact with the chassis. 

The bonnet lid, which is hinged to the engine cowling panel 
beside the driver, is also of polyester-glass construction, where- 
as steel was originally used. To combine rigidity with low 
weight, the lid is of the double-skin type, the two mouldings 
being bonded together after curing. The inner skin embodies 
cruciform stiffening ribs of channel section, and the peri- 
pheries of both mouldings are lipped. This construction, 
gives a smooth surface on each side of the lid and is claimed 
to result in a component weighing only half as much as a 
metal lid of equivalent strength. On production Loline 
chassis, the lid is counterbalanced to avoid the need for a stay. 

In comparison with the earlier models, the bonnet of the 
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The entrance of the 
Luton Corporation bus 
depicted on the next 
page: the single step 
has a height of only 
144 in, or about 10 in 
above an average kerb 


Below: In this rear 
view of the Loline Ill 
chassis, the modified 
wheel arch structures 
and the extensions of 
the frame behind the 
rear cross member are 
clearly visible. The 
battery now occupies 
the position, beside 
the gearbox, formerly 
occupied by the tank 
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A lLoline Ill forward-entrance 
bus, equipped with coachwork by 
East Lancashire Coach Builders 
Ltd, as supplied to the Luton 
Corporation. This example does 
not have the shallower frontal 
panel now fitted as standard 


Loline III is slightly shorter, to enable an oblique window 
to be installed ahead of the entrance, which is thereby made 
more clearly visible to the driver. Strength has been increased 
and weight saved by integrating the side structure on the left 
of the engine with the body and dash, instead of bolting it 
directly to the chassis: this structure includes the wheel arch, 
wing and bonnet side. By virtue of this alteration, the space 
around the engine has been increased and, consequently, 
accessibility for servicing operations improved. 

To facilitate cleaning of the driver’s cab, the floor is now 
flat, instead of having a shallow foot well. The draught 
proofing of the cab has been improved, and the instrument 
panel has been moved from its original rather low position to 
the right of the driver, to a site immediately in front of him, 
below the bottom rail of the windscreen. Under the instru- 
ment panel is the cab heating and demisting equipment 
Visibility to the nearside has been enhanced by lowering the 
wing crown 2 in; a corresponding | in lowering of the offside 
wing has made it easier for the driver to get in and out 

It will be recalled that, on the B.C.V. Lodekka, a single- 
step forward entrance was obtained by means of a special 
left-hand side member for the frame. This member is 
virtually straight in plan view, but in side elevation it has a 
dip to accommodate the entrance platform, and turns upward 
in front of this dip, immediately behind the front wheel 
A second channel pressing, mounted back to back with the 
main member and welded thereto, reinforces that portion of 
it ahead of the cross member immediately to the rear of the 
dip. From this cross member, an auxiliary side member, 
cranked in side elevation, extends forward to the front of the 
vehicle and forms the left-hand support for the power unit 
On the Lodekka, this auxiliary member is connected to the 
main side member by a short tube, of large diameter and 
carrying a welded-on flange at each end. 

The Dennis engineers considered that the 
strength in this region might with advantage be increased 
Though they have retained the basic idea of the main and 
auxiliary members, they have modified the layout in the 
following way. The length of the upswept leading end of the 
reinforced main member has been increased by 6 in, and the 
connecting tube has been replaced by a substantial fabricated 
box member. This box member can be seen in one of the 
accompanying illustrations. In addition to forming a bridge 
between the two longitudinals, it serves as a support for the 


structural 
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body 
carrying the rear end of the power unit 

In other respects the portion of the frame of the Loline III 
ahead of the rear wheel arches closely resembles that of the 
Lodekka. On both types of chassis, each side member 
terminates in a vertical upsweep, and the ends are bridged 
by a tubular cross member. Because of the low floor level, 
the mid-portion of the cross member has a substantial dip 
In each case, the basis of the wheel arch structure is an 
inboard and an outboard member; both members are flanged 
pressings and their rear ends are bolted to the tubular rear 
cross member of the frame. Ahead of the wheel, the inboard 
pressing is bolted to the main frame whereas the other is 
attached to the flanged end of a tubular extension of the 


and as an anchorage for the arched cross member 


dipped cross member 

The method of completing the wheel arch structure, 
however, varies markedly between the two vehicles. In the 
Lodekka layout, the two pressings on each side are connected 
only by two intermediate cross members. If air suspension 
is fitted, the more rearward of these members forms the fixed 
abutment for the air spring. The curved top panels, of the 
wheel boxes are separate, being incorporated in the body. 
On the latest Loline, in contrast, these panels—which are 
made from 12 s.w.g. steel—are welded to the longitudinal 
pressings, and project beyond the outboard ones. Although 
the second cross member between each pair of pressings is 
retained, the other has, of course, been deleted 

A characteristic of all the Flat Floor Lodekka models is 
the absence of any rearward extensions of the frame behind 
the wheel arches, and this layout was continued on the first 
two Loline designs. In cases where a rear-entrance body is 
fitted, the body structure—which is integrated with the frame 
on both makes—is reinforced to provide the necessary 
strength at the platform. However, to give the body builder 
greater scope in the treatment of the rear end, Dennis Bros 
have reverted to the fitting of frame extensions, of the 
bolted-on type. The method of attachment is illustrated 

Before leaving the frame, mention must be made of an 
important difference between the policies of the two com- 
panies. The special left-hand side member of the frame 
is employed by B.C.V. only on forward-entrance chassis: 
where a rear-entrance body is to be fitted, a conventional, 
upswept side member is used, which is virtually the 
mirror image of the right-hand component. In the interest 
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of standardization, however, all Loline III chassis—irrespec- 
tive of the position of the entrance—have the frame layout 
described. The only difference between the frame of a front- 
entrance and a rear-entrance vehicle is that in the latter case 
the rear extensions are more robust, to cater for the increased 
loading involved. 

A wide choice of engines is available to suit different 
conditions of operation, but the most popular are the Gardner 
5LW, 6LW and 6LX units, the power outputs of which are 
respectively 94, 112 and 150 b.h.p. There is nothing 
unorthodox about the engine installation but a few details 
are worthy of mention. A Purolator paper element air filter 
is now standard equipment, as also is an air compressor of 
increased output—10 ft*/min, as compared with the former 
7 ft?/min. The compressor unloader and safety valve, and 
its filter, are now installed in the engine compartment, and 
not in the cab. As soon as supplies become available, an a.c. 
generator will be offered as an optional extra. It is the 
C.A.V. AC7 unit, with transistorized rectifier and control 
panel, and it is driven at 2-4 times engine speed to ensure an 
adequate charge rate at idling speeds. 

As before, there is the choice between a Dennis four- or 
five-speed constant-mesh gearbox and a Self-Changing Gears 
RV28, pneumatically operated semi-automatic transmission, 
incorporating one of the new combined fluid coupling and 


introduction of the Loline II chassis. Since the V type 
gearbox is stressed for a continuous torque input of 500 Ib-ft, 
it will be operating well within its limits with the 6LX unit. 
Consequently, it also should have an overhaul life equal to 
that of the engine 

A general arrangement drawing of the five-speed version 
of the gearbox is reproduced on these pages. The unit, which 
is of the all-indirect type, with all gears—including reverse— 
in constant-mesh, is compact and sturdy. It is noteworthy 
that, because all the rubbing surfaces on gears and shafts are 
Parco-Lubrized before assembly, it has not been found 
necessary to use needle roller bearings nor to have pressure 
lubrication; consequently, benefits in terms of production 
cost have been obtained. Dennis Bros. are in the process of 
standardizing this treatment for all their gearboxes and axles. 

The gearbox has an aluminium casing, and the bearing 
housings are nodular iron castings, to provide the maximum 
security for the outer races. Ready access to the selector 
mechanism has been provided by mounting this above the 
gear clusters. The casing is dowelled and bolted to the bell 
housing and, when it is removed, the clutch withdrawal 
mechanism comes away with it without disturbing the clutch 
itself, thereby facilitating servicing. As can be seen from the 
illustration of the gearbox, alternative reverse idlers are 


available. One of these provides a higher ratio than the other 


Left: The bridge between the front of the left-hand side member and the auxiliary member has been reinforced. This view also shows the new V type 
gearbox and the air intake and outlet openings for the clutch cooling system. Right: General view of the rear axle and the air suspension system 


centrifugal clutch units. In the case of the manual trans- 
mission, however, considerable modification has been made 
Instead of the 14in diameter two-plate clutch, a 1l6in 
diameter single-plate clutch of Dennis design is now 
employed. So that the life of the clutch between overhauls 
will be equal to that of the engine, the thickness of the friction 
facing is three times what it was on the plates of the earlier 
clutch. The new clutch embodies the forced draught 
centrifugal cooling system mentioned in the November 1960 
issue of Automobile Engineer. It is stated that the air flow 
through the bell housing amounts to 500 ft*/min at idling 
speed and 2,000 ft*/min at maximum r.p.m, so the cooling 
effect should be considerable. 


An entirely new gearbox, the V type unit, is fitted to the 
Loline III; it is not only of greater torque capacity but is of 
improved design and appearance. The earlier box was 
satisfactory for use with engines having a continuous torque 
output of up to 370 lb-ft, but it was felt that it would be 
over-stressed by the 485 ]lb-ft maximum torque of the 
Gardner 6LX engine, which had become available after the 
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The latest bonnet lid 
is @ double-skinned 
plastics moulding; it 
is both lighter and 
much more rigid than 
the steel lid that is 
fitted to the chassis 
in this _ illustration 











and is embodied, to avoid the transmission of excessive torque 
to the rear axle, when an engine of high output is fitted. 

Where the S.C.G. transmission is specified instead of the 
standard type, the gearbox is remotely mounted on the right- 
hand side, in the third bay of the frame, behind the power 
unit. An additional cross member is fitted behind it to act as 
a rear bearer, and is longitudinally braced to the transverse 
member immediately ahead of the box. Whereas with the 
standard transmission there is a three-piece propeller shaft 
between the engine and rear axle, the semi-automatic gearbox 
is driven by a two-piece shaft and there is a relatively short, 
third shaft between it and the axle. 

As on the Lodekka, the longitudinal axis of the engine is 
inclined laterally relative to that of the vehicle. The inclina- 
tion is towards the right and is necessary to avoid excessive 
angularities in the propeller shaft, since the input to the rear 


AN Below : The new V type gearbox in five-speed 


rs form. All gears are in constant mesh and 
<= ~ no needle roller bearings are used. There 
2 are alternative reverse idler arrangements 
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Above: The two assemblies that comprise the optional semi-automatic 
$.C.G. transmission. On the left is the combined fluid coupling and 
friction clutch unit, and on the right is the gearbox. Below: The rear- 
ward extensions of the frame are bolted to the rear cross member 
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axle is well over toward the right-hand side of the vehicle 
Though the internal parts are made by Dennis Bros, the 
Loline axle is basically the Lodekka unit, which was specially 
designed to permit a low floor level: it is of the double- 
reduction type and has a gear case at each side, connected at 
the bottom by a square-section, hollow beam containing the 
transverse shaft. In the right-hand gear case is the spiral- 
bevel primary reduction pair, which is combined with a 
differential in the orthodox manner, and a straight-tooth spur 
secondary reduction pair of gears. A short, splined shaft 
transmits the drive from the secondary output gear to the 
wheel hub. The transverse shaft drives a similar secondary 
reduction in the left-hand gear case. Among the modifications 
made to the axle by Dennis Bros. are the fitting of heavier- 
duty bearings for the crown wheel and pinion, and the 
strengthening of the bearing mountings for the spur gears 

Whereas air suspension at the rear is optional on the 
Lodekka, it is standard on the Loline III, though leaf springs 
are available to special order. The air suspension layout 
employed is identical on both makes of vehicle, except in 
minor respects such as pipe runs. Although the system was 
described in the Lodekka article mentioned earlier, a brief 
recapitulation here may be of assistance. Stiff semi-elliptic 
leaf springs are used to locate the axle longitudinally, and 
lateral location is effected by a panhard rod. B.C.V. adopted 
this layout because, in addition to its technical merits, it 
permitted a high degree of interchangeability between the 
components of the air and leaf springing systems 

At their leading ends, the leaf springs are anchored to the 
frame, and their rear ends are bolted to a transverse I-section 
beam, to which the panhard rod is attached. On this beam, 
immediately behind the wheels, are mounted the bases of the 
Andre rolling diaphragm type air springs. Adequate roll 
stiffness is provided by the combination of the wide spring 
base and the considerable resistance of the leaf springs to 
torsion. The suspension units have integral surge tanks, and 
the Clayton Dewandre direct-acting levelling valves are 
mounted, one on each side, between the wheel arch structures 
and the axle casing. Outboard of each spring unit is a 
Woodhead-Monroe telescopic damper. 

For the beam type front axle, the same design of forging 
is used on the Loline as on the Lodekka, but it is machined 
by Dennis Bros. On the Loline III, the material of the king- 
pin bushes has been changed: it is now phosphor-bronze 
instead of hardened steel. This modification has resulted in 
a noticeable lightening of the steering, though it has been 
necessary to increase the bearing area to ensure adequate life 

On the earlier Loline chassis, the exhaust system was 
disposed inboard of the right-hand longitudinal member of 
the frame, as it is on the Lodekka. It now passes outboard 
of the side member, a change that has permitted a pipe of 
larger diameter to be employed when necessary; a 4in 
diameter pipe is regarded as desirable, to avoid restriction in 
the system, for the Gardner 6LX engine. This change has 
been made possible by moving the air reservoirs and valves 
of the braking system from the right to the left side of the 
frame. Previously, the valves were installed outboard of the 
side member, under the forward mounted fuel tank then 
employed, in the first bay of the frame. They now occupy a 
position between the left-hand main and auxiliary side 
members, in the same bay. 

Formerly, the independent reservoirs for the front and rear 
brake systems were mounted outboard of the side member, in 
the second bay; though still in this bay, they too are carried 
inboard, immediately behind the valves, on the Loline III 
Air from the reservoir for the front brakes passes into the air 
suspension reservoir, which has also been moved to the left 
and is situated just outboard of the side member, in the third 
bay of the frame. Between the brake and suspension 
reservoirs is a restrictor valve, to reduce the pressure from the 
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normal value of 110 Ib/in? to the 70 lb/in* required for the 
suspension system. Should the pressure become too low in 
either brake reservoir, an automatic switch is operated that 
causes a buzzer to sound in the cab. If a pneumatic door 
operation mechanism is fitted to the vehicle, the reservoir for 
this is also installed to the left of the third bay of the frame, 
but inboard of the side member. 

As a result of the incorporation of the frame rear extensions, 
the fuel tank has been transferred from its previous forward 
position—alongside the right-hand longitudinal member of 
the frame, behind the engine bulkhead—to a mounting 
between these extensions. Tanks of alternative shapes are 
fitted, according to whether the body has a forward or a rear 
entrance. In a forward-entrance vehicle, a tank of shallow 
wedge shape is employed; its lowest point, at the front, has 
adequate ground clearance for all normal operating conditions 
A rear-entrance bus has a tank of uniform rectangular section, 
installed towards the offside, under the stairs. Both types of 
tank have a capacity of 34 gallons; they are well baffled 
internally, and are rubber mounted and externally braced to 
minimize damage in the event of a collision. All fuel pipes 
are now of plastics material. 

On the Loline III, the standard position for the battery 
stowage is that formerly occupied by the fuel tank, as defined 
in the previous paragraph. With this stowage, a standard 
type of battery is used. However, should a customer require 
an under-seat mounting for any reason, this can be supplied, 
but a special low-height battery is then necessary. An 
automatic chassis lubrication system, of either Tecalemit or 
Clayton Dewandre manufacture, is standard equipment, 
whereas it was an optional extra on the earlier chassis. 

According to the manufacturers, the Loline has the 
following major dimensions: wheelbase, 16 ft 11 in, 18 ft or 
19 ft 2in; front track, 6 ft 10 in; rear track, 6 ft 2} in; body 
overall length (maximum), 27 ft 8in, 29ft 3in or 30 ft; 
overall width, 7 ft 114 in; overall height (standard), 13ft 5 in; 
step height, 144 in from ground, 10 in from an average kerb. 
The chassis weights of the 27 ft 8 in and 30 ft versions, fitted 
with the Gardner 6L'W engine and manual transmission, are 
5tons 3qr and Stons 2cwt 1 qr respectively, in either 
forward-entrance or rear-entrance forms. 


Soviet Technology Digest 
A MONTHLY publication, entitled “Soviet Technology 
Digest’’, has recently been introduced by Pergamon Press Ltd, 
of Headington Hill Hall, Oxford. Each issue comprises 
approximately 100 pages, and the annual subscription rate is 
£10. Full translations of any article included in the digest 
can be supplied within four weeks of an order being received 
by its publishers. The maximum charge for these translations, 
even when there is only a single applicant for the paper, is 
70s per page of original. If the demand is great enough, the 
charge will be less. The digest is divided under the headings 
Design and Production; Metallurgy; Instruments and 
Automation; and General. Finally, there is a section devoted 
to additional contents lists of various publications. 


Computer Exhibition 
FROM 3rd to 12th October 1961 there will be an exhibition 
of electronic computers at Olympia, London. Indications so 
far show that emphasis will be placed at least as strongly on 
new applications as on new equipment. At the same time, 
the Business Computer Symposium will be held at Olympia 


on 4th, 5th and 6th October. Users from both large and 
small firms will speak of their experience with computers and 
will exchange information. Further details can be obtained 
from F. C. Pritchard, Wood and Partners Ltd, 197 Knights- 
bridge, London S.W.7, telephone number, Kensington 8151. 





STOPPING FROM 
100 M.P.H. 


Performance of a Car Equipped with Disc Brakes 


R. N. KEMP* A.F.R.Ae.S. 


ORK done hitherto by the Road Research Laboratory 

on braking performance of vehicles has included 
the measurement of the minimum braking distances obtain- 
able from speeds of up to 60 m.p.h. by cars fitted with 
conventional drum brakes. Now that both cars and roads 
are being designed to permit cruising speeds exceeding 
60 m.p.h, disc brakes are becoming increasingly common 
and, as is well-known, are now standard equipment on 
several British cars capable of attaining speeds of 100 m.p.h. 
or more. Therefore, further tests have now been made by 
the Laboratory to find the minimum braking distances 
obtainable from speeds of up to 100 m.p.h, using a sports 
type car fitted with disc brakes. 


Description of tests 

The vehicle used was a 1957 standard production high 
performance car fitted with hydraulically operated, vacuum- 
assisted, self-adjusting disc brakes on all wheels. It was in 
excellent condition throughout, having completed only 
3,000 miles of careful running since new. For the measure- 
ment of the braking distances, the shot method! was 
employed. With this method, as soon as the driver applies 
pressure to the brake pedal, an electrical contact is made 
and an electrically fused detonator fired to discharge a chalk 
pellet from a magazine on to the road, thus marking the 
point at which the brakes are applied. The distance from this 
mark on the road surface to the magazine when the vehicle 
has stopped is the braking distance. 

During the tests, the speed of the car, just before the 
application of the brakes, was first obtained by measuring, 
with the stop-clock of a crystal oscillator-decade counter, 
the time taken for the front wheels to cross two pneumatic 
tubes placed 5 ft apart on the road surface. Then the driver 
applied the brakes as hard and as quickly as possible im- 
mediately after crossing the second tube. To give records 
of the deceleration-time curves when braking, a recording 
decelerometer was carried in the car. A series of tests were 
made by two drivers, both experienced in making brake tests, 
in a random order at speeds from 20 m.p.h. to 100 m.p.h, 
repeat runs being made at 30, 60 and 100 m.p.h. The tests 
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were carried out on an aerodrome runway having a good 
surface; throughout the series, the surface was dry and there 
was no wind. No definite time interval between the tests 
was allowed for the brakes to cool, but usually a run was 
made every 3 to 5 minutes. 


Results 

The mean braking distances obtained in these tests were 
47 ft from 30 m.p.h, 185 ft from 60 m.p.h. and 515 ft from 
100 m.p.h, the mean overall deceleration being about 
0-65g at all speeds: these results are given in the Table. 
There was no significant difference between the results 
obtained by the two drivers. From Fig. | it can be seen that 
the braking distances observed agreed fairly well at all 
speeds with those derived from the expression S —0-053V°, 
where S =the braking distance in ft, and V the initial speed 
in m.p.h, obtained from earlier tests? in which cars fitted 
with drum brakes were braked from initial speeds of up to 
60 m.p.h. This expression implies a mean overall decelera- 
tion of 0-63g. Closer agreement was obtained for the disc 
brakes, by using the expression S = 0-0515V*. 

Although no results appear to have been published showing 
the effect of brake fade on the braking distances obtainable 
in emergency braking from high speeds, using drum brakes, 
earlier tests by the Laboratory? and others in America‘, in 
which cars were braked from speeds up to 90 m.p.h, showed 
that if, at higher speeds, the wheels were not locked im- 
mediately on applying the brake pedal, it was impossible to 
lock them at all, because of brake fade. Other investigations‘ 


Fig 1 Braking  dis- 

tances from different 

speeds of a car fitted 

with disc type brakes 
@ driver A driver B 


Table—BRAKING PERFORMANCE, FROM DIFFERENT SPEEDS ON A DRY SURFACE, OF A CAR FITTED WITH DISC BRAKES 





Mean braking 
distance, ft 


Number 
of stops 


S pe ed 


Driver m.p.h 


Standard deviation of 
braking distance, ft 


Mean overall 
deceleration, 
per cent g 


Mean maximum 
deceleration, 
per cent g 





30 é 46 
60 é 
100 


30 
60 
100 


Mean of both 30 
drivers 60 





80 65 
79 65 
76 65 


81 64 
80 66 
82 65 


64 
65 
65 
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Fig. 5. Right 
the off-side rear 
side front tyre 


Comparison of tyre wear on 
tyre 
right 


left, and the near- 


the former locking 


and the latter not doing so during the test 


Fig. 3. Below 


tion of the 


brakes 


wheels of a car equipped with dis« 


de re @ of 


| 


———— drum brokes disc brakes 


Fig. 2. Above: Typical results of fade tests 
with disc and drum type brakes—ali stops 
were made from 50 m.p.h, at a retardation 
of 16 ft/sec*, at intervals of one minute." 
The shaded area represents the periods with 
the vehicles stopped and the handbrakes on 


Fig. 4. Below: Deceleration-time curves 
for a car with disc brakes stopped from 
high speeds. The upper of the two diagrams 
is for the condition with two front wheels 
locked, and the lower one for that which is 
obtained when none of the wheels is locked 


~. _ 
i oe ee 


086g 0:67 
' t 


Mean overa! 
deceleration 0:65 q° 


Deceleration 


i all Fe ee ee 
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into the fade characteristics of drum brake linings have shown 
that reductions of over 30 per cent in the average overall 
deceleration obtained for a given pedal pressure can occur 
when brake drum temperatures attain 300 deg C, a tempera- 
ture that can be reached in a 0-47g stop from 60 m.p.h 

In the tests with disc brakes, no appreciable fade could be 
detected. This is in agreement with results obtained by Brad- 
bury and Parnell*, who showed that, while with drum brakes 
the pedal pressure required to obtain a deceleration of 0-5g, 
16 ft/sec?, in repeated brake applications increased from 
65-100 lb, the pedal pressure with disc brakes remained 
constant, apart from an initial increase of 10 lb, Fig. 2 

Films taken of the wheels during these braking tests 
showed that it was not possible to lock all wheels simultane- 
ously, Fig. 3: this was probably owing to slight differences 
in the coefficient of friction between the brake pads and 
discs of the different wheels, and in the pressure at the brake 
pads—which have no self-energizing characteristics—being 
only just sufficient on this surface to lock those with the 
higher frictional values. When the car was stopped from 
speeds of over 40 m.p.h, locking of the wheels occurred 
more often in the later stages of braking than at the beginning 
The deceleration-time curves also showed that when the 
vehicle was braked from 100 m.p.h, with none of the wheels 
locked, that is, when brake fade might be expected owing 
to heating of the brake friction surfaces, the deceleration 
of the car remained sensibly constant, but when at least 
two of the wheels locked, the deceleration fell continuously 
from the initial peak value occurring immediately before the 
wheels locked. The deceleration-time curves in Fig. 4 
illustrate this, the deceleration falling when two front wheels 
were locked from a peak value of 0-86g to 0-65g. Evidently 


there was a falling off in the frictional force between the 
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Time taken from the applica 


of the 
brokes 


the locking 


surface of the tyre and road, probably owing to temperature 
rise in the contact area and consequent changes in the 
physical properties of the rubber, perhaps due to melting 
From this it might be concluded that longer braking distances 
would have been obtained had all four wheels locked 
Damage to tyres in a locked wheel stop from a high speed 
on a dry surface with a high coefficient can be severe. In 
Fig. 5, the nearside front tyre of the car used in the tests, 
which locked frequently, is compared with that of the offside 
rear wheel, which usually did not lock; both tyres were in a 
similar almost new condition before the tests. The marked 
area on the nearside front tyre shows the wear that occurred 
over the contact area in one stop from 100 m.p.h. when the 
wheel was locked for the last 300 ft; in the central area the 
marks are of cuts which penetrated to the tyre cords. This 
indicates one of the potential values of an anti-skid device 
such as the Maxaret braking system’ in which maximum 


braking without wheel locking can be achieved 


Conclusions 

It has been shown in previous papers that drum brakes, 
as fitted to most cars, give an overall mean deceleration of 
0-63g when braked from speeds up to 60 m.p.h. Beyond 
begins to be important, and the overall 
deceleration may fall. On this particular car fitted with disc 
brakes, the mean overall deceleration 0-65g when 
braked from all speeds up to 100 m.p.h, without fade 


60 m.p.h, fade 


was 


References 
LISTER 


1. R. D ‘Brake Performance Measurement”, Auto. Engr 
1959, 49 (7), 282 

J. H. H. STARKS 
on the Braking 
Mech Eng 

O. K. NORMANN 
Speeds” Pr 


und R. D. LISTER 
Performance of 
utomobile Division 


“Experimental Investigations 
Motor Vehicles”, Proc Inst 
1954-55, (1), 31-44 
“Braking Distances of Vehicles from 
Highw. Res. Bd. Wash, 1953, 32, 421-36 
J. N. B, PERCY: “Brake Fade”, Second Report. Motor Industry 
Research Association, Report No. 1952/4. Brentford, 1952 
Motor Industry Research Association 
R. A. GOEPFRICH ‘Improved Techniques used in Evaluating 
Brake Performance Symposium. New Approaches to Solu 
tion of Passenger Car Brake Problems. Soctety of Automotive 
Engineers, Special Publications Department, SP-138: New 
York, 1955, 6 
F. J. BRADBURY and F. G. PARNELL: “Disc Brakes for Motor 
Vehicles”, Proc. Inst. Mech. Eng Automobile Division 
1955-56 (1), 17-31 
R. D. LISTER and R. N 
1958, 48 (10), 382-91 


High 


KEMP: “Skid Prevention”, Auto. Engr, 





The compact design of the Airpak servo 
unit is apparent from this reproduction 
of the general arrangement drawing. To 
suit different vehicle types, there is a 
choice of cylinder and reservoir sizes 
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Improved Servo Braking Equipment 


Details of the Clayton Dewandre Reservoir Type Airpak Air-Hydraulic 


Servo Unit, and the S.C.4 Air Compressor 


OR commercial and public service vehicles on which 

brake servo assistance by compressed air, rather than 
vacuum, is required, a new two-unit system has been put 
into production by the Clayton Dewandre Co. Ltd, Titanic 
Works, Lincoln. It comprises a compact, reservoir type 
servo unit, known as Airpak, and one of the company’s 
latest compressors, which has the designation S.C.4. These 
two units are designed for use together as a compressed air 
operated system alternative to the familiar vacuum operated 
Hydrovac servo with the appropriate exhauster. 

The Airpak assembly comprises four units: 

air cylinder and power piston, the air pressure reservoir, the 
hydraulically actuated control valve, and the hydraulic output 
cylinder and piston. Three basic sizes of unit are manufac- 
tured. The major difference between the three is the 
diameter of the air servo cylinder, which is 3, 4 or 44 in. In 
each case, the hydraulic output cylinder can have a diameter 
of 1, 14 or 1} in, to suit the requirements of the vehicle 
concerned. The diameter of the integral air reservoir is 
84 in on all three versions, but the length—and hence the 
capacity—is greater on the 4}in model than on the other 
two. Reservoir capacities of 550, 520 and 820 in* respec- 
tively are specified for the three sizes. Although the standard 
range of units is designed for use with vegetable base fluid, 
a separate range is available that is suitable for operation 
with mineral base fluid. The latter is for installations the 
design of which is such that unusually high temperatures 
are experienced and a vegetable type therefore liable to boil. 
Consequently, there are two different types of seal, one of 
synthetic and the other of natural rubber. The manufac- 
turers stress, therefore, the importance of ensuring that the 
seals used are appropriate to the fluid to be employed in 


they are the 


the system. 

The air cylinder is mounted coaxially within the pressure 
reservoir, and both components are steel pressings. Press- 
ings are used also in the construction of the power piston, 
the crown of which is concave to increase its rigidity. A 
lipped sealing ring of synthetic rubber fits in a circum- 
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ferential groove in the piston skirt assembly. The piston is 
rigidly attached to one end of a push rod, the other end 
of which projects through a seal in the end cover. The 
cover is a light alloy diecasting. A helical return-spring is 
interposed between the piston and the end cover. 

The hydraulic cylinder is coaxial with the air cylinder. 
It consists of a tube screwed into the end cover and secured 
by a lock nut. On to its outer end is screwed a cap that 
embodies a bleed screw and the outlet port to the wheel 
cylinders. The hydraulic piston is pin-jointed to the free 
end of the push rod of the power piston, and is machined to 
receive a check-valve, of the spring-loaded ball type. This 
valve is actuated—as will be explained later—by a yoke, the 
stem of which projects through the hydraulic piston. 

There is an external pipe to connect the pedal operated 
master cylinder to a union on the end cover; an oblique 
passage in the cover leads from the union to the annular 
chamber around the end of the push rod. From this space, 
a second internal passage leads through a restrictor to a 
control valve, the piston of which operates in a steel sleeve 
housed in a bore in the end cover. In the control valve 
piston, at the end remote from the hydraulic supply, is a 
blind axial hole, into which fits a rod projecting from the 
centre-piece of a diaphragm assembly. This assembly is 
coaxially in tandem with the piston. The periphery of the 
diaphragm is clamped between the facing on the end cover 
and the diecast body that houses the atmospheric and the 
compressed air valves. This control valve body is secured 
to the end cover by setscrews, with washers. 

A conical spring biases the diaphragm assembly towards 
the valve piston. The valve assembly, comprising an 
atmospheric valve and a two-stage compressed air inlet valve 
on a flexible stem, is held in position by a smaller conical 
spring in the control-valve body. A seat for the atmospheric 
valve is formed on the diaphragm centre-piece. The second- 
stage portion of the two-stage inlet valve has its seating in 
the control valve body and, in turn, provides the seat for 
the first-stage valve. This two-stage arrangement has been 
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adopted to permit the control valve to be actuated, in normal 
braking, by relatively low hydraulic pressure, whilst pro 
viding for the rapid admission of air to the power cylinder 
when heavy braking is needed in an emergency 

Passages in the end cover and valve body connect the air 
reservoir to the portion of the valve body beyond the com 
pressed air valve. The chamber between this valve and the 
diaphragm is connected by what is termed the control tube 
and by a passage in the end cover to the opposite end of 
the power cylinder. Air displaced from the air cylinder by 
movement of the power piston passes into the portion of the 
control valve chamber between the diaphragm and the 
control valve piston, and this portion is vented to atmosphere 
When the atmospheric valve is open, the chamber between 
the valve and the diaphragm is in communication, through 
the centre-piece, with atmosphere 


Operation 

The sequence of operations is shown in the accompanying 
diagrammatic illustrations. In the “brakes released” position 
of the Airpak unit, the control valve piston and diaphragm 
are biased to the left by the diaphragm spring. Both com- 
pressed air valves are seated, by the combination of air 
pressure and the action of the poppet return spring, and the 
atmospheric valve is open, so both sides of the diaphragm 
are at atmospheric pressure. Since, as a result, there is nm 
pressure differential across the power piston, this is held 
at the left-hand end of the cylinder by its return spring, and 
the hydraulic piston is against its stop 

An indentation on the end of the power cylinder, and a 
washer in the end cover, form stops for the “off” positions 
Because of the axial float of the yoke within 
the hydraulic holds the ball of the 
check-valve off its seat, to fluid to 
side of the hydraulic piston to the other; it follows that the 
reservoir of the master cylinder can absorb any changes in 
the volume of the fluid caused by variations in temperature 
This shown in the first of the operational 
diagrams. 

Depression of the brake pedal displaces fluid from the 
master cylinder, through the hydraulic section of the Airpak 
unit and into the pipeline to the wheel cylinders. Because 
the brakes, the fluid pressure in the 


of the pistons. 
stem then 


permit 


piston, its 


pass from one 


Situation 1S 


of the resistance at 


circuit increases and so causes the control valve piston and 


closing the 
from 


thereby 
control 


diaphragm to move to the right, 

atmospheric valve and isolating the 
atmosphere Increasing hydraulic 

diaphragm centre-piece to move the poppet assembly to the 
right, so lifting the first stage of the compressed air valve 
off its seat. Compressed air therefore passes through the 
valve, into the chamber to the right of the diaphragm, ar 
thence through the control tube to the power cylinder. The 


tube 


causes the 


pressure 


> 


id 


On the left is the 3 in 
or 4 in Airpok, and 
below is shown the 44 
in unit, which has a 


longer air reservoir 
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incorporating an Airpak servo unit supplied by 


subjected to a 
piston to the 


consequently, pressure 


it and the hydraulic 


pow er 
differential 
right 


piston 1s, 
which moves 


This stage is termed the power crack-off point and 
occurs when the hydraulic input pressure reaches 
40 Ib/in On the piston, 
the stem of the yoke 
check-valve spring, from the piston; this allows the ball to 
seat, so that the fluid is trapped ahead of the hydraulic piston 
the total thrust exerted 


normally 
initial movement of the hydrauli 


is ejected, under the influence of the 


Obviously, in these circumstances, 
by the piston on the fluid column to the brakes is the sum 
of the thrusts applied to it by the push rod and the fluid 

cylinder he second diagram 


from the master 


this 


pressure 
condition 
When a differential 
piston, there is a similar differential 
which results in a reaction force moving the diaphragm so as 
the atmospheric 


illustrates 
across the 


1S applied 
across the diaphragm, 


pressure power 


to close the air inlet valve and re-open 
This force is balanced by the hydraulic input pressure 
therefore, trans- 


valve 
applied to the control valve piston and is, 
mitted back through the system to the brake pedal, to enable 
the degree of application; at the same 
its cylinder, 
behind 


the driver to sense 
along 
chamber 
pedal also assists 


brake 


time, as the hydraulic piston advances 
fluid from the 
it, and the 


the driver of the 


cylinder enters the 
movement of the 


master 
consequent 
vehicle in sensing the degree of 
application 

When the required degree of braking is 
hydraulic pressure behind the control valve piston becomes 
constant and a state of equilibrium is reached. In this state, 
the poppet assembly adopts what is termed the lap position, 
as is shown in the third diagram, in which both the air and 
atmospheric valves are seated, and the effort applied to the 
brake shoes is sustained at a constant value 

Increased load on the brake pedal produces a correspond- 
ing increase in the fluid pressure on the control valve piston 
Consequently, the piston and diaphragm assembly move to 
increase the 
travel 


obtained, the 


the right to reopen the air valve, and so to 
pressure applied to the power piston. At the full 
position of the control valve assembly, the air valve is held 
off its seat, so the maximum air pressure available in the 
reservoir is applied to the power piston. Once this stage is 
reached, the only additional braking effort available is that 
applied directly by the fluid pressure master 
cylinder to the hydraulic piston. However, the degree of 
servo assistance available is such that, assuming the unit to 
be correctly matched to the vehicle and full air pressure to 
be available, this situation is unlikely to occur except in an 


from the 


emergency 
A reduction in the effort at the brake pedal decreases the 
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fluid pressure on the control valve. As a result, the control 
valve piston and diaphragm move to the left, so the atmo- 
spheric valve re-opens. Some of the air is therefore 
exhausted from the power cylinder, and a balance is obtained 
at a lower pressure. 

When the brake pedal is completely released, the control 
valve piston and the hydraulic piston are no longer subjected 
to input pressure. The air pressure on the right-hand side 
of the diaphragm, aided by the diaphragm spring, then 
moves the control valve assembly to the left, re-opening the 
atmospheric valve and releasing the compressed air from 
the power cylinder. Under the influence of the piston return 
spring and the residual pressure in the hydraulic cylinder, 
the power and hydraulic pistons are also moved to the 
left. As the hydraulic piston approaches its released 
position, the base of the yoke contacts its stop washer in 
the end cover; the final movement of the hydraulic piston 
causes the stem of the yoke to push the check-valve ball 
off its seat once more, so enabling any surplus fluid beyond 
the hydraulic piston to flow back to the hydraulic reservoir. 

It will be apparent that the design of the Airpak unit is 
such that, in the event of failure of the compressed air supply, 
positive though unassisted braking can be obtained. The 
check-valve then remains open, since the hydraulic piston 
is held in the fully released position by the action of the 
power piston return spring. As a result, the fluid passes 
through the hydraulic cylinder directly to the wheel cylinders. 


S.C.4 air compressor 

This compressor is of sturdy design and, though orthodox 
in most respects, incorporates the unloader and governor 
mechanisms. There is only one basic model, but it is avail- 
able for spigot, base, flange or bracket mounting. In a 


Right: These three diagrams illustrate the operating stages of the 
Airpak servo. Diagram A shows the brakes released position, whereas 
in B, brake pedal movement has resulted in the application of air 
pressure through the open air valve to the servo piston. In diagram 
C, the unit is in the lap condition, in which both valves are closed 

































































normal installation, the unit is driven from the timing gear 
train and, further, the drive is taken through it to the fuel 
injection pump. 

The S.C.4 compressor has a single cylinder, of 5-75 in® 
swept volume; its bore and stroke are respectively 2-125 in 
and 1-625in. As can be seen from the accompanying illus- 
tration, the forged steel crankshaft embodies balance weights. 
In this particular arrangement, it is carried in two widely 
spaced ball bearings at the drive input end, and in a steel- 
backed white-metal bearing at the rear—there are also other 
arrangements. At each end of the shaft, a key transmits 
the drive, and the extremities are threaded to receive the 
nuts which, together with washers, are used to retain the 
drive gear and coupling. 

To obviate the need for a split crankcase, the main bearings 
are installed in detachable end-covers spigoted into the case, 
which is an aluminium casting. At the outer end of the 


The construction of the S.C.4 
compressor is straightforward 
and robust. Features include 
and unfinned cylinder barrel of 
cast iron, an aluminium head, 
and a connecting rod that is 
a light alloy dicasting. The 
crankshaft is counterweighted 
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speed 


The time taken t 
Right 


Performance curves of the S.C.4 compressor. Left 
plotted against compressor speed, for various back pressures 


rear cover is a counterbore to house a lip type oil seal. To 
control end float of the shaft, a white-metal 
thrust washer is interposed between a shoulder on the 
crankshaft and the rear end-cover. 

The connecting rod is a light alloy pressure diecasting; 
its big-end is of the conventional split type and houses a 
steel-backed white-metal shell type bearing. In the small- 
end is a steel-backed, lead-bronze bush. The gudgeon pin 
is fully floating and is located by circlips in the bosses of 
the piston, which is a diecasting of low-expansion aluminium 
and carries one scraper and two compression rings. Of 
these three rings, the scraper is installed below the 
pin, near the bottom of the skirt. 

For lubrication of the unit, oil at a pressure of 40 to 
60 Ib/in* is taken from the engine system. It is fed to the 
end cover containing the plain bearing, into which it passes 
through a radial drilling and a circumferential groove in the 
bearing surface. Thence, oil is conveyed to the big-end 
through the usual passage drilled obliquely in the crankshaft 
The ball main bearings, small-end bearing and cylinder 
walls are lubricated by splash. A hole drilled in the housing 


faced steel 


gudgeon 


In the left-hand view, the governor unit 
can be seen alongside the cylinder; it is 
secured to the head casting by two bolts 
The inlet and delivery valves, as well as 
the unloader mechanism and safety valve, 
are visible in the right-hand illustration 
Separate castings, spigoted into the ends 
of the crankcase, form housings for the 
crankshaft main bearings and the oil seals 
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charge the reservoir at various speeds 
Power required to 





Middle: Delivery of free air 
drive the compressor, again against different back pressures 


prevents the build up of pressure between the oil seal and 
the plain bearing; the surplus oil passes to the crankcase of 
the compressor, whence all the lubricant draining from the 
unit passes back to the engine sump 

Ihe plain cylinder barrel is of centrifugally cast iron, and 
its wall is of generous thickness, for rigidity; at the lower 
end is a male spigot, which enters a corresponding counter- 
bore in the upper face of the crankcase, and the top end of 
the barrel On the cylinder head, 
which is an aluminium casting, there are five horizontal fins 
The and barrel are held down by four studs, which 
pass through holes in the head only and are screwed into 
the crankcase 

Embodied in the and delivery valve 
The inlet valve hardened and 
lapped steel disc, which is lightly spring loaded from beneath 
a replaceable valve seat in the inlet passage of the 
head casting. A square-shape steel plate, also hardened and 
lapped, comprises the delivery valve. It is held down on to 
its replaceable seat in the outlet tract by a coil spring housed 
The seating is held down by 


spigots into the head 


head 


head are the inlet 


assemblies consists of a 


against 


in a screw-in cap valve 


= 








This three-quarter view of 
the compressor shows the 
crankshaft extension, used 
normally to drive the fuel 
injection pump. A base or 
bracket type mounting can 
be employed instead of the 
flange type illustrated here 





another spring, which is positioned between it and the cap. 

Mounted by the inlet valve is an unloader mechanism 
controlled by a governor valve fitted on the side of the head. 
The governor connection communicates with the air reser- 
voir and when a pressure of 105 Ib/in* is attained in this 
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reservoir it moves the spring-loaded ball of the governor 
valve from its upper seat on to the lower one: this allows 
air to pass through drilled holes in the cylinder head to the 
unloader chamber; the unloader valve is depressed and lifts 
the inlet valve off its seat so that the air in the reservoir 
is not further compressed. 

As soon as, Owing to brake operation, the reservoir pressure 
falls to 91 Ib/in*, the governor ball-valve, under the action 
of its spring, moves on to the upper seat. In so doing, it 
allows the pressure in the unloader chamber to be released 
through a small hole in the side of the governor housing to 
atmosphere, so permitting the inlet valve to return to its 
seat. There is a secondary precaution against damage to the 
equipment should the governor or unloader mechanism fail : 
this is a safety valve, also of the spring-loaded ball type, 
which is screwed into the top of the cap over the delivery 
valve. 

The weight of a complete S.C.4 compressor varies with 
the type of mounting, but is normally in the region of 20 lb 
On a basis of the piston displacement, the rated capacity is 
3-3 ft°/min at 1,000 r.p.m.—the normal operational speed— 
and 4-0 ft?/min at 1,250 r.p.m. The rates of delivery of 
free air against various reservoir pressures are shown on one 
of the accompanying graphs. Other graphs indicate the 
power required to drive the compressor, and the time taken 
at various speeds to charge the smallest and largest of 
the three reservoirs. The maximum operating speed of the 
compressor is 2,800 r.p.m, but adequate air flow over the 
head and barrel must be ensured if a speed above 1,500 r.p.m. 
is likely to be sustained for long periods. 





High Density Polythenes 

IN THE United States of America, the quantity of high 
density polythenes used in motor vehicle construction is 
increasing at a considerable rate. According to a study just 
completed by Phillips Chemical Co, as much as 6,000,000 Ib 
of these resins may be used in a wide range of applications 
by the four major U.S. car manufacturers next year. This 
volume represents an estimated 4,500,000 lb increase over 
that used in the 1960 cars. The estimate is based on actual 
new car sales for the first nine months of 1960 and the 
weight of projected resin applications already in use or 
specified for use in 1961 by the leading American car 
manufacturers. 

Applications range from interior trim components to heater 
ducts and miscellaneous functioning items. During 1960, 
the principal automobile application was the seat side shields 
in the Ford model, as described in the July 1960 issue of 
Automobile Engineer. Other components, more recently 
made from this plastics material, are various duct adaptors 
and cowl panels for fitting beneath the dash. Its use is also 
being extended to glove box lids and covers for electrical 
components. Studies are being made with a view to apply- 
ing the material to upholstery, floor mats and headlinings, 
and certain other uses are being considered. 


industrial Hand Tool 
AFTER a long careful study of requirements for industry, a 
new hand tool has been developed by Firth Cleveland Tools 
Ltd. It is similar to the well known Surform tool, which is 
like a flat rasp or file. Several changes have been made in the 
design, to render it suitable for industrial use: the body is a 
steel pressing, instead of a casting, so that it is unlikely to be 
broken if roughly treated; another modification is the setting 
of the teeth so that they do not project so far beyond the 
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peaks of the corrugations as they do in the tools designed for 
cutting softer materials; as a result of this latter feature, 
premature tooth breakage should not occur. In fact, the 
blade was designed for cutting, smoothing, shaping and 
trimming metallic materials, such as mild steel, aluminium, 
copper and brass, as well as softer ones. 

Alternative handles are available: Industrial Tool Number 
150 has a straight wooden handie, while Number 151 has a 
cranked handle; both are adjustable and have locating studs 
for positioning them, and each is supplied with a removable 
forward guide. Replacement parts, including the blades, are 
stated by the manufacturers to be readily available. 


Propathene 

IT HAS recently been announced by Imperial Chemical 
Industries Ltd. that they have completed a manufacturing 
unit capable of producing 11,000 tons a year of polypropalene, 
a plastics that hitherto has not been made in bulk in Great 
Britain. The name given to the I.C.I. product is Propathene. 
Plans are already under way for rapidly doubling the capacity 
of this plant and, at a later stage, trebling or even quad- 
rupling it. 

There are two reasons why I.C.I. are confident that the 
new material is of major significance. One is that its raw 
material is cheap and abundantly available from oil cracking 
and refining plants. Secondly, its properties, including low 
density, high strength and temperature resistance, make it 
useful for a wide range of applications. Propathene is a 
plastics material that is easy to handle with conventional 
machinery, by injection moulding, extrusion and other 
commonly used processes. It is expected that later there will 
be a large demand for the material in film and fibre form. The 
film is of considerable potential interest because of its clarity, 
outstanding gloss, stability and barrier properties. 
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VULKOLLAN 


PLASTICS 


A Material That is Suitable for Bearings, Seals and Many Other Automobile Applications 


The new plastics material is widely —_ 

employed on both quantity produced 

and other cars In the illustration ———_----—-—~- 

on the right are shown several represent- ' mene i. 
ative applications in the B.M.W. 700 





MONG the new plastics materials that are b 
used in motor vehicles is Vulkollan, which is available 

in a number of different grades. The 
material are described in a booklet entitled “Vulkollan as an 
Elastic Construction Material”, which can be obtained from 


properties of this 


Rubber Plastics Ltd, 1 Great Cumberland Place, London, 
W.1. Since the booklet was produced, an additional grade 
Vulkollan A, has been developed This grade can be 


extruded and pressed in much the same manner as rubber 

By virtue of its elastic and vibration damping properties, 
Vulkollan is suitable for bearings in suspension systems and 
other applications where relatively high strength, elasticity 
and vibration damping are essential. Examples of applica 
tions are door locks and drawbar and tie-rod heads. The 
material is also used as an elastic layer for machine founda 
tions and as limit stops for sprung systems. When the 
dynamic loading is high, it is necessary to ensure that the 
damping is not likely to cause the temperature of the 
material to rise to a value higher than that specified by the 
suppliers, which, in general, is 80 deg C, although tempera- 
tures as high as 130 deg C can be withstood for a few hours 

When Vulkollan is used as a bearing material, dry lubri- 
cating additives such as graphite and molybdenum disulphide 
can be incorporated in it to give satisfactory operation for 
a reasonable period should the normal supply of lubricant 
fail. The material is practically unaffected by water, and so 
the close tolerances required for friction bearings can be 
realized. Since the material is only but also 
virtually incompressible, it is important that it be installed 
in such a manner that axial deformation can occur, especially 
if the temperature of the material is likely to vary to any 
appreciable extent. In general, bearings of this material are 
suitable for oscillating components or for revolving shafts 
where the specific pressures may be high but the speeds of 
rotation low. 

Because of its high strength, damping characteristics, and 
low Young’s modulus, the material is particularly suitable for 
vibration couplings. With this material, it is possible to 
design relatively small couplings, which, therefore, tend to 
be less subject to centrifugal loading than those made from 
some of the other materials. 

For the production of toothed wheels, the casting process 


not elastic 
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is employed, and this obviates expensive machining opera- 
Wheels produced from Vulkollan 
For example, if the com- 


are suitable for low 


tions 


torques at low pitch-circle speeds 


pression set is 3, and the pitch-circle speed 9 m/sec, a 
flexural stress of 80 kg/cm* is permissible with lubricated 
toothed wheels and 35 kg/cm* at the root with unlubricated 
wheels A new development is the employment of a 


Vulkollan ring, cast between a hardened steel toothed rim 
ind a steel core 

Because of its relatively low Young’s modulus, high 
elasucity and good compression resistance, the material is 


particularly useful for Components of this type have 
been used successfully in hydraulic equipment, pipelines and 
valves. It a lining for rotary 


pumps delivering liquids in which abrasives are suspended 


seals 


has also been employed as 


Engine Wear Discussion 
ATA 


Centre, 


meeting held recently at Shell’s Thornton Research 
in Cheshire, about 200 experts from 11 countries 
Among the papers 
report on the recent work at 
This work has shown that, 
as vehicles are concerned, the latest improvements in 
practically eliminated the type of ring 
acid corrosion. Further studies now in 
than that caused by 
piston rings are expected to lead to developments that will 
give even longer engine life than is obtained at present 
Prof. Ir. H. Blok, of the University of Technology in Delft, 
Holland, discussed work that he has done on the measure- 
ment of the extremely high temperatures developed at the 
microscopic peaks of metal surfaces when rubbed together 
known as flash temperatures, can be 
the metal to melt at the points of 
At Thornton, Prof. Blok’s flash temperature concept 
applied with a view to obtaining a better under- 
standing of the troublesome problems of valve gear wear in 
engines of A paper on these studies, con- 
taining information that is expected to con- 
tribute greatly to cam and gear design, was a highlight of 
the 


discussed wear in road vehicle engines 


that were presented was a 


rhornton on piston ring wear 


so far 


engine design have 


wear associated with 


progress on wear, other corrosion, of 


hese temperatures, 


high enough to cause 


contact 


has been 


recent design 
fundamental 
attracted considerable interest 


conference and 


55 





FUEL ADDITIVES 


Part |: Developments in Chemical Remedies for the Common Combustion Disorders 


By E. M. GOODGER,* M Sc. (Eng.), Ph.D., A.M.1.Mech.E., A.F.R.Ae.S., F.inst.Pet. 


In the sales promotion of fuels for the modern motor car, great emphasis is placed upon additives and the outstanding benefits 


that result from their use. 
and how do they perform it? 


It is of interest, therefore, to examine these materials in detail: what are they, what is their function, 
Although commercial security is an important consideration, the oil companies are able to give 


a general indication of the form that their additives take and, dispersed in the technical literature available, is evidence of the 


performance obtained. 


ASICALLY, as is well known, fuels are built up of selected 
hydrocarbon components termed blending agents, 
usually in appreciable proportions, that is, up to 40 per cent 
by volume. Additives, on the other hand, are much more 
potent, and are incorporated in traces cnly, that is, up to 
about 0-1 per cent by volume. Their duty is to alleviate the 
combustion problems that arise when operating conditions 
become severe or unfavourable. It is convenient, therefore, 
to group additive types under the headings of the combustion 
problems with which they are associated. 
For an additive to be wholly acceptable, it must have 
certain basic requirements, as follows: 
1. It must be effective in the desired reaction 
Soluble in fuel under all practical conditions 
Stable and have no adverse effects on fuel 
stability 
In the liquid phase at normal handling temperature, and 
volatile to give rapid vaporization in the manifold 
It must not lead to the production of deposits harmful 
because of either their nature or the quantity produced 
Nor must it have deleterious subsidiary effects upon 
performance 
It must not damage engine components 
Its water solubility must be negligible, to 
handling losses 
In addition, it 
That any 


p & 
3 


in storage 


minimize 


is advantageous for an additive to be 
substance will be found which will 
meet all the above requirements is highly improbable. 
However, as in most engineering practice, suitable com- 
promises can be made to permit application. 

The combustion problems discussed in the following 
sections can be tackled also by alternative means, such as 
improvement of combustion chamber design, constructional 
materials, and fuel and oil quality, together with, in the case 
of the compression-ignition engine, internal heating elements 
and fuel systems of the pilot-injection type. Employment of 
additives, therefore, is only one of a number of measures 
than can be taken for the solution of combustion problems. 


non-toxic. 


The knock problem 

Knock has bedevilled the spark-ignition engine from the 
earliest days, and much painstaking research has been neces- 
sary for the attainment of the present level of understanding 
of its mechanism and for its control. In knock-free con- 
ditions, the progress of the spark-ignited flame throughout 
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In this article an attempt is made to collate scame of the more pertinent results obtained with these 


additives and to compare the mechanisms by which they function. 


the combustion chamber produces a smooth rise in pressure 
up to the end of combustion. If, however, the rising 
pressure over-stresses the unconsumed portion of the 
charge, this end gas reaches a condition under which it 
ignites spontaneously. The resulting explosion leads to 
violent vibrations of the gases in the chamber, and of the 
chamber walls. This, of course, is knock, as indicated by 
the familiar pinking noise when an engine is highly loaded, 
for example, in a low-speed hill climb in top gear. Most 
car engines are robust enough to withstand considerable 
knock but, in extreme cases of continuous heavy knock, the 
pressure surges incurred can eventually punch holes through 
piston crowns or cause other damage. 

The effectiveness of anti-knock additives is measured by 
the increase they effect in anti-knock quality of the treated 
fuel, that is, the increase in octane number. In general, 
results from the Research method of octane number deter- 
mination give in the laboratory the most realistic indication 
of what the performance on the road will be. 

Incomplete combustion of fuel and oil leads to deposits 
of ash on the walls of the combustion chamber. These 
depesits are augmented by dirt in the air, and by 
unscavenged additive products. The proportion of the 
combustion heat that normally flows through the chamber 
walls may be largely absorbed by these deposits, and trans- 
ferred back to the fresh charge. Also, by reducing the 
clearance volume, the deposits increase the compression 
ratio. With a given fuel, the tendency to knock will increase 
with time as the deposits build up and become increasingly 
effective. In other words, the octane requirement of the 
engine rises, the octane requirement being the minimum 
anti-knock quality of a fuel to give knock-free operation in 
the engine. Results from some elaborate experiments show 
the thermal effects to be dominant, Fig. 1, and that it is 
possible to relate semi-quantitatively the specific heat of the 
deposits to their effect in increasing knock. 


Tetra-ethyl lead 

The first dramatic advance made in the search for ant- 
knock additives was during the years 1916 to 1921 when 
Kettering and Midgley, in America, working their way 
through prospective agents such as iodine, aniline, and 
selenium, discovered the effectiveness of lead compounds. 
Lead is, of course, a heavy element, and can exist in a 
number of different oxide forms. It is postulated that small 
particles of lead oxide become activated during the com- 
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bustion process, and are then able to absorb the energy released 
within the end gas during chain-branching reactions of fuel 
and oxygen prior to ignition. These interruptions delay the 
process of spontaneous ignition, and permit the spark-ignited 
flame to consume the end gas in the normal way. The 
potency of the lead molecule is due to its ability to repeat 
this restraining action many times during each combustion 
process. 

In order to be applied successfully as a fuel additive, the 
lead has to be made fuel-soluble, or miscible, as indicated 
earlier. This was achieved in 1921 by combining the 
elemental lead with organic radicals which are themselves 
fuel-soluble, to give tetra-ethyl lead, or TEL. The chemical 
formula of this material is Pb(C.H.,),. 

In Fig 2, suppression of knock by TEL is illustrated for 
n-heptane, the lower reference anti-knock fuel. These curves 
were prepared as follows: by motoring a CFR engine under 
severe conditions, of high inlet temperature and compression 
ratio, stoichiometric mixtures of leaded and unleaded 
n-heptane with air were made to ignite spontaneously at the 
compression peak; this permitted the construction of the 
motored ignition curves, which show the minimum severity 
required to produce spontaneous ignition within the time 
available per stroke, at the test speed of 1,800 r._p.m. Other 
tests, together with calculation, provided the temperature 
and pressure records of the end gas when the engine is 
operated under normal fired conditions. The relative 
positions of the two families of curves show how the added 
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lead provides a higher anti-knock quality by raising the 
operating severity necessary to promote spontaneous ignition 

In the early years, many serious problems had to be 
solved before TEL could be released for general service. 
Toxicity and fouling had to be controlled, since lead is a 
known cumulative poison, and deposited lead salts can play 
havoc by corroding engine components such as sparking 
Bromine, in the form of ethylene 
dibromide, EDB, with the formula C,H,Br,, is added in 
order to combine with the lead after it has fulfilled its 
purpose, and to allow it to be scavenged more completely, in 
the form of volatile lead-bromine compounds, from the 
combustion chambers For automotive use, ethylene 
dichloride, EDC, which is C,H,Cl., is also added in con- 
junction with EDB 

This mixture of 


plugs and exhaust valves 


TEL with its scavengers is known as 


Table—coONSTITUENTS OF ETHYL FLUIDS*, PER CENT MASS 





Aviation mix 


Constituent Motor mix 





61-48 


Tetra-ethy! lead 61-41 
Ethylene dibromide 17 86 35 68 
Ethylene dichloride 18-81 Nil 

Dye 0-12 005 
Kerosine and impurities 1 73 2 86 











Ethyl fluid, and that containing the quantity of scavenger 
required theoretically to combine completely with the lead 
is designated the One Theory or 1T mix. Ethyl motor mix 
contains 0-‘S5T EDB and 1T EDC, whereas Ethyl aviation 
mix contains 1T EDB. The percentage mass proportions 
of these components are shown in the Table. For con- 
venience, the concentration of Ethyl fluid in a leaded fuel 
is expressed in terms of the active anti-knock component, 
that is, the TEL. The maximum TEL concentration of 
3-6 ml/Imp gal in motor gasolines, therefore, represents an 
Ethyl fluid concentration of about 6 ml/Imp gal respectively. 

Fuels respond in different degrees to the introduction of 
additives, and this response depends upon the nature and 
proportion of the fuel components; all fuels, however, show 
a tendency to saturation with lead. A typical response to 
the first millilitre of TEL is five octane numbers, Fig. 5, but 
consecutive increments fall rapidly as subsequent additions 
are made. 

Operational difficulties associated with the use of leaded 
fuels are incomplete scavenging and lack of uniformity of 
distribution. With regard to the former, the organo-halide 
scavengers previously discussed are considered to be about 
95 per cent effective, so that some 5 per cent of the lead 
remains in the chamber, where it may combine with carbon 
deposits and give rise to surface ignition. This aspect will 
be dealt with in Part II of this article, to be published later 


Fig. 3. Distillation 
curve for typical motor 
gasoline, and boiling 
points of additives 
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Fig. 4. Maldistribution with a three cylinder, straight-rake manifold 
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Fig. 5. The diagram on 
the left indicates the 
response of a motor 
gasoline to manganese 
and lead.* Manganese 
was added in the form 
of MD-CMT and lead 
in the form of TEL 
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With regard to the second of the difficulties mentioned in 
the preceding paragraph, this concerns the maldistribution of 
fuel fractions and fuel-air proportions through the inlet 
manifold system to the individual cylinders of multi-cylinder 
engines. Owing to incomplete vaporization, the heavy 
fractions pass through the system in the liquid phase, taking 
with them the TEL, which boils at 200 deg C, but not the 
lead scavengers, which boil at lower temperatures, Fig. 3. 
While the inertia of the liquid droplets can cause maldistri- 
bution throughout the manifold, the gases are generally 
distributed fairly uniformly: so, in the worst case, the 
mixture distribution pattern could appear as in Fig. 4. From 
this illustration, it can be seen that each cylinder is operating 
under adverse conditions, and problems of knock, bromine 
corrosion, and lead fouling ensue. Whereas attention to the 
geometry of the inlet manifold can improve the distribution 
of fuel quantities, the effects of fuel quality maldistribution 
could be minimized either by raising the boiling point of the 
lead scavenger, or by lowering the boiling point of the lead 
carrier. Regarding the former method, a test programme 
was conducted some years ago by Shell, with acetylene tetra- 
bromide, ATB, which is C.H.Br,, and has a boiling point 
of 244 deg C. Although the engine test results were 
encouraging, instability in storage rendered the use of the 
compound impracticable. Recent work representing the 
latter method is discussed under the heading Tetra-methy] 
lead. Im supercharged aero engines, a palliative measure 
adopted has been the maintenance of the gases in the mani- 
fold at a minimum temperature of, for example, 40 deg C, 
in order to limit the proportion of the unvaporized fuel. 
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Fig. 6. This diagram is a replot of Fig. 5, to show the promoter 
effect that manganese has at high concentration of TEL in the fuel 


Tetra-methyl lead 

In an attempt to counter the maldistribution problem, a 
lighter organo-lead compound has been formulated by 
combining lead with methyl, instead of ethyl, radicals to 
produce tetra-methyl lead, TML; the chemical formula for 
this compound is Pb(Ch,),. TML also is poisonous; more- 
over it is explosive but can be stabilized. When first tested 
years ago, TML did not prove worthy of commercial 
exploitation, but recent work has revealed a valuable applica- 
tion to current motor fuels of the catalytic reformate type. 
In these fuels, the anti-knock quality of the medium fractions 
can be as much as 20 octane numbers below those of both 
the lighter and heavier fractions. Since TML boils at 
110 deg C, which is within the medium fraction range, knock 
protection is provided where it is needed, and improvements 
have been noted up to 6 road octane numbers higher than 
those obtained with TEL. This beneficial effect is notice- 
able particularly in cars with manually controlled trans- 
missions in which, hitherto, catalytic reformate fuels had 
been found to give much lower road octane numbers than 
predicted from either Research or Motor method ratings 
Furthermore, TML has been found to be a more effective 
anti-knock agent in the Research and Motor method 
laboratory tests with catalytic reformate fuels. This advan- 
tage is particularly marked at the higher initial levels of 
anti-knock quality.’ 


Promising manganese compounds 

Because of the economic factors involved in the continuing 
rise in compression ratios and in octane requirements, 
recent work has been directed towards the preparation of 
new commercial anti-knock compounds. Development 
work has been reported by the Ethyl Corporation® on the 

ethyl derivative of cyclopentadienyl manganese tricarbonyl, 
referred to as MD-CMT or, commercially, as AK-33X. This 
material exists in the liquid phase at normal conditions, and 
boils at 233 deg C. 

In Fig. 5, the responses of a gasoline to manganese and to 
lead are shown comparatively. On a basis of equal increment 
in Research octane number, the mass of additive metal 
required with manganese is only half of that with lead. 
The greater effectiveness of manganese is seen again in the 
upper curves in the illustration, where the fuel already 
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contains some additive to bring the initial Research octane 
number to 96-1. Replotting the curves on a basis of octane 
gain reveals an interesting and valuable promoter effect of 
manganese upon TEL, Fig. 6. These latter curves show a 
general fall in the manganese response with increased TEL 
concentration, but those of them for very low manganese 
concentrations rise at TEL concentrations 
about 1 ml/Imp gal, giving an anti-knock bonus 
of manganese apparenily promotes the activity of the lead, 
and this is most apparent within the region of low manganese 
and high TEL concentrations, where economic balance will 
normally occur. 

Since, on a metal mass basis, MD-CMT is approximately 
four times the price of TEL, its use at first will probably 
be to provide this boost to the effectiveness of TEL. The 
mechanism of the boost effect is still under investigation, 
but there are indications of a chain-breaking process, similar 
to that with TEL, and this may be due to either the man- 
ganese affecting the lead-oxide particles to give either an 
increased catalytic surface action, or an increased specific 
surface owing to reduction of the particle sizes. 

The introduction of any new material in a fuel raises the 
question of engine durability. Exhaust valve life has been 
found to be shortened when low concentrations of MD-~-CMT 
are used, but restored to normal with higher concentrations 
Sparking plug life may be either increased or decreased, 
according to the degree of service severity. The use of 
phosphorus as a corrective agent, to the extent of about 0-4T 
for the TEL present, extends valve life, and eases the plug 
problem of low-resistance deposits that build up during light 
duty operation: this will be dealt with in more detail in 
Part II of this article. However, plug problems in the form 
of electrode bridging under heavy duty conditions, are 
not solved by the employment of phosphorus. Engine wear 
and corrosion are not aggravated by MD-CMT 


in excess ol 
The trace 


Organic compounds 

Lovell? reports that the organic compound, tertiary butyl 
acetate, is particularly effective as an anti-knock additive in 
high-performance fuels of over 100 octane number. This 
compound is used in concentrations up to 1 per cent, and 
apparently increases, as does manganese, the effectiveness of 
TEL. 


Water injection 


Improvements that have been claimed to accrue from 
water injection include suppression of knock, and the reduc 
tion of fuel consumption and carbon deposits. Owing to 


the variety of different effects of water in the engine, and the 


Fig. 7. The effect of water injection on power output of the engine 
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The effect that water injection into the induction manifold 
the knock-limited power output of a spork ignition engine* 


Fig. 9. On the right is 
a diagram showing the 
influence of naphtha- 
lene on octane rating 


relative magnitudes of these effects, water injection must be 
applied with care if the results are to be truly beneficial. 
A series of experiments with water injected at different 
instants during the induction and combustion processes 
illustrates this point*: four different methods were investi- 
gated, and they included injecting water continuously near the 
entrance to the inlet manifold, and on a timed basis into 
both the inlet port and the combustion chamber during the 
compression and power strokes. 

The results, shown in Fig. 7, indicate that under normal 
operating conditions water, owing to its presence in the 
burning gases, tends to reduce output: other tests have 
shown this to be due to a lower flame speed. The results 
also show, however, that a very slight initial gain in power 
arises by virtue of the presence of water during compression; 
this follows from the cooling effect of water vaporization, 
and the reduced compression work. Injection of water into 
the intake charge gives a 2 or 3 per cent increase in power, 
owing to the increased charge density on cooling. However, 
once the incoming charge is water-saturated, no further 
vaporization of water can occur, and the power falls with 
further injection, as with the other arrangement. The slight 
superiority of timed port injection over continuous manifold 
injection was probably due to the ejector effect through the 
inlet port. Nevertheless, this is not sufficient to justify the 
complication of a timed injection system, and in practice the 
continuous injection principle is invariably adopted. 

These tests also showed that, owing to the cooling effect 
in the end gas, water increases the knock-limited power. 
From Fig. 8, it can be seen that water injection should be 
applied only when operating conditions approach the knock 
region, and for the purpose of maintaining freedom from 
knock. Alternatively, when water injection is applied, the 
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potential improvement in performance can be realized only 
by increasing the severity of operation, for example, by 
advancing ignition timing. 

There is no doubt that water does suppress knock, but 
whether, in motor vehicles, this results in more power or 
greater economy depends largely upon the method of driving. 
The greater degree of engine cleanliness obtained with water 
injection is probably due to the combustion of carbon 
deposits by the oxygen released from decomposed water 
molecules. Water cannot be added to the fuel in its bulk 
storage tanks, because of its adverse effects upon normal 
combustion, and also on account of practical difficulties with 
regard to separation, tank corrosion, fuel-line icing, and 
carburettor blockage. 


Anti-knock effects of naphthalene 

Naphthalene compounds have long been reputed to 
promote gains in economy, but no results were available on 
the anti-knock effects of naphthalene until 1953. These 
results, presented in Fig. 9, in general indicate adverse 
effects, except in the case of lead-free fuel. Furthermore, 
the high naphthalene concentration necessary to produce any 
worthwhile effect in the lead-free fuel gives rise to serious 


blockage difficulties in respect of the deposition of solid 
naphthalene in fuel lines and the carburettor, and hence 
starvation of naphthalene from the combustion chambers. 
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Structural Use of Plastics in an Insulated Delivery Van Body 


ITH the rapidly growing demand for frozen foods has 
come the need for quick distribution and delivery. 
Conventional methods of insulated body construction have 
tended to impose a serious weight penalty on chassis of 1 ton 
and under, so, with weight saving in mind, Mann Egerton 
Ltd, of Norwich, have produced a design which embodies 
unusually extensive use of glass fibre reinforced Bakelite 
polyester resin, notably in the body frame members. The 
new delivery van is based on a Ford 15 cwt forward control 
chassis, and the use of reinforced plastics in the body has 
resulted in a weight saving of 4cwt relative to the orthodox 
steel and aluminium construction, thereby making it possible 
to increase the payload to 13 cwt. Other noteworthy features 
of the design include compactness and ease of cleaning and 
maintenance, both inside and out. 
The framework of the body is built almost entirely from 
4inx1lin channels of U-section, and in the sides of the 








vehicle these are joined together by angle pieces, also of 
reinforced resin. Again, U-channels are used in the floor 
structure, but with steel reinforced plates at every joint. 
Foam blocks of polystyrene, 3 ft x 2 ft x 4 in, form the 
insulating medium, and they are slid into and located by 
the U-channels. Resin bonded plywood, + in thick, is used 
for the floor, which is finally overlaid with reinforced resin 
to form a continuous surface. Abrasive grit, mixed with the 
resin for this last operation, provides the floor with a durable, 
non-skid surface. 

All the panelling is in self-coloured, prefabricated, 
reinforced resin sheets which are secured to the channel 
sections by polyester resin. The roof panels overlap the 
side panels at the cant rail. After assembly, corner pieces of 
reinforced resin are fixed to the bodywork, and all external 
joints are covered by extruded aluminium section. The door 
is of the double-action type for super freeze containers. 


The body frame, panelling and insulation 
of this 15 cwt van are all made of plastics 
material with the result that the ratio of 
laden:unladen weight is unusually high 
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BULLOWS PAINT SPRAYING MACHINE 


Automatic Conveyorized Equipment Offers Flexibility in Treatment of Small and Medium-size Components 


The machine shown is set up 
as a self-contained unit, but 
is readily adaptable for 
incorporation into a flow line 


AINT spraying of small and medium-size parts in 
mass-production systems frequently involves awkward 
manhandling during the spraying operation. This, of course, 
is partly because of the employment of only one spray gun, 
so that the operator has to turn the workpiece to ensure 
complete coverage, and partly as a consequence of the nature 
of the hooks or holding devices, which frequently allow small 
uncontrollable movements to develop while the workpiece is 
being turned. On the new conveyorized automatic spraying 
machine recently announced by Alfred Bullows and Sons 
Ltd, Walsall, Staffs, there is provision for more than one 
gun to be operated at a time; better coverage can be afforded, 
and the need for turning the workpieces is thereby obviated, 
and they therefore remain steady while being sprayed 
Each basic unit of the spraying machine consists of a 
conveyor track, a spraying station and a downdraught 
exhaust system. According to requirements, the system can 
be augmented by the addition of more track and spraying 
stations either initially or when the need arises. A basic 
spraying station consists of one spray gun, a gun traverse 
mechanism, and its mounting brackets; the standard con- 
veyor chain, on to which the workholders fit, is approximately 
25 feet long. Chains with pitches of 2in, 3 in, 4in or 6in 
can be supplied, and the choice depends on the rate of 
production and the size of workpieces; the standard machine 
system has a driving sprocket of approximately 28 in 
diameter, but a 42 in diameter sprocket is available for 
applications involving the spraying of components the 
major overall dimensions of which are more than 12 in 
In operation, the conveyor track is moving the whole 
time, and spray guns have a reciprocating motion as they 
follow their targets. The components are loaded on to the 
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workholders at one end of the machine and can be unloaded 
at the same place after painting is completed. As an 
alternative to this endless chain arrangement, a floor-mounted 
conveyor is available which carries the work along to a 
oven, or to an unloading station if air-drying 
Infinitely variable speed drives are 


stoving 
materials are 
available. 

The spray guns are mounted on hydraulically operated 
arms, and their movements are governed by cams, of which 
there is a standard range. When a change to workpieces of 
1 different size is called for, a simple interchange and 
adjustment of cams enables a new setting to be rapidly 
effected. Spraying time can similarly be adjusted. Com- 
pressed air at 60lb/in* is required for the operation of the 
spray guns and the working of their valves. 

A relief valve is incorporated in the hydraulic system, so 
that no damage will ensue if the gun motion is impeded 
or jammed; in the event of any such mishap, the hydraulic 
system re-adjusts itself without disturbing the gun settings. 
A mechanical memory device is available, as an optional 
extra, which automatically sends a signal to the machine 
when workholders are not loaded, and thereby saves paint 
and avoids the repeated painting of unloaded workholders. 
Typical rates of production for workpieces of various sizes 
are: 30 to 60 per min for cylindrical objects up to 4in 
diameter and 8in high, 10 to 25 per min for rectangular 
components and small pressings, 5 to 10 per min for larger 
and more complex objects. 

The downdraught exhaust system has vertical ducting, 
opposite the spraying station, and paint-laden air is carried 
down to a separator and then out to atmosphere. There is 
a system of circular baffles incorporated in this separator. 
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Book Reviews 


Brief Comments on Recent Publications of Interest to Automobile Engineers 


Engineering Design with Rubber 

By A. R. Payne, B.Sc., A.Inst.P., A..R1I. and F. R. Scott, Ph.D., 
M.Sc., F.RA.C., F.Inst.P., F.1.R.1. 

London: MACLAREN AND Sons Ltp, Maclaren 
131 Great Suffolk Street, S.E.1. 1960. 8} x 54. 
Price 50s. 

An important requirement for the proper use of rubber as an 
engineering material is, of course, a thorough understanding of 
its behaviour under rapidly changing stresses such as are induced 
by either vibrations or shock. This behaviour, of course, varies 
with temperature and frequency or rate of deformation. Several 
years ago, the Research Association of British Rubber Manu- 
facturers began to study the properties of rubber under dynamic 
conditions, and the methods of measuring those properties. 
Subsequently, a three-day symposium, under the title “Dynamic 
Design with Rubber”, was held at the Shropshire Adult College, 
near Shrewsbury, in October and December 1958. The work 
under review is a permanent record of the material presented 
at this symposium and, in addition, it incorporates material to 
make it a fuller account of the whole subject and to form a 
practical manual for the guidance of engineers and rubber tech- 
nologists. The aim has been at presenting sufficient of the basic 
physical properties of rubber to enable the engineer, unfamiliar 
with rubber technology, to appreciate the essential characteristics 
of this material. The subject is dealt with in such a way that only 
a modicum of mathematics is required. 

The chapter headings are as follows: The rubber-like state; 
Dynamic and related time-dependent properties of rubber; 
Other properties relevant to engineering design; Dynamic and 
related test methods and machines; Test methods other than 
dynamic; Force/deformation relationships in rubber units; 
Resonance and transmissibility; Some practical design details; 
The use of rubber in engineering; Collaboration between the 
engineer and the rubber technologist. At the end of the book 
the following appendices are given: British and U.S. standard 
test methods for rubber; British and U.S. standards for natural 
and synthetic rubber compounds; Properties of vulcanised natural 
and synthetic rubbers. 


House, 
256 pp. 


Progress in Metallurgical Technology 


London: ILiFFE Booxs Ltp, Stamford Street, S.E.1. 
4x54. 147 pp. Price 32s 6d. 

Every year since 1947, the Institution of Metallurgists has held 
a refresher course for its members, during which four leading 
authorities survey the present state of knowledge in relation to 
a particular aspect of metallurgy. Originally these papers were 
republished in book form solely for the benefit of Institution 
members, but the information they contained was considered far 
too valuable for only a limited circulation. Therefore, in con- 
junction with the present publishers, it was arranged that all 
papers read at refresher courses from 1956 onwards should be 
made available to a wider public. The response to the publica- 
tion of the first three volumes under this scheme was very 
gratifying, and it is felt that the demand for this fourth volume 
will certainly be at least as great. 

At the 1959 refresher course, the current position of metallur- 
gical technology was reviewed, and recent developments and 
trends discussed. In the first paper in this volume, Dr. John 
Taylor deals with modern developments in the production of 
iron and steel, including the revolution that is now taking place 
in steel-making practice, as a result of the advent of so-called 
tonnage oxygen. Mr. Bradshaw, in the paper which follows, 
outlines the various methods now in use for the extraction and 
refining of non-ferrous metals, and gives a detailed description 
of the newer processes. Amongst other things, he deals with 
autogenous grinding, hydrocyclone classification and fluidized 
bed roasting. He also discusses hydro-metallurgical techniques 
for the exploitation of low grade ores and the influence of ion 
exchange and solvent extraction processes. Another section 
covers developments in pyrometallurgy. In the third paper 
Dr. Robiette deals with the melting of ferrous and non-ferrous 


1960. 


62 


metals, and shows that although methods have not changed 
greatly throughout the years, the introduction of improved equip- 
ment and a greater degree of mechanization have led to increased 
efficiency and the production of purer metals. Finally, Dr. D. V 
Atterton, in his paper on casting, shows how it has been possible 
to attain at the same time both an increased rate of production 
and a high level of quality. 

The contents are as follows. Paper 1: Modern Developments 
in Iron and Steel Production, by John Taylor, M.Sc., Ph.D., 
F.I.M., Principal Lecturer in Metallurgy at the Royal College 
of Science and Technology, Glasgow. Paper 2: Extraction and 
Refining of Non-Ferrous Metals, by A. V. Bradshaw, B.Sc., 
A.R.S.M., F.I.M., Lecturer in Metallurgy at the Imperial College 
of Science and Technology, London. Paper 3: Melting of 
Ferrous and Non-Ferrous Metals, by A. G. Robiette, D.Sc., 
F.I.M., Metallurgical Consultant. Paper 4: Casting of Ferrous 
and Non-Ferrous Metals, by D. V. Atterton, M.A., Ph.D., 
A.I.M., Managing Director of Foundry Services Ltd 


Workshop Engineering Practice 


By H. G. Rider 
London: ILIFFE Books Ltp, Stamford Street, S.E.1. 1960. 
Volume I, 8} x 5}. 150 pp. Price 9s 6d. Volume II, 8} = 5}. 
138 pp. Price 9s 6d. 

This series of books on various aspects of workshop engineering 
is intended for young people taking these subjects at Secondary 
Modern and Junior Technical Schools, or studying for the craft 
examinations of the City and Guilds of London Institute. It 
has been specially prepared to present the subjects in the most 
easily understandable way: great pains have been taken to make 
every point clear, in picture form wherever possible, especially 
where a sequence of operations has to be demonstrated. These 
two volumes contain over 740 drawings in their 288 pages and, 
to enable the fullest advantage to be taken of the visual method 
that is the essence of the series, sets of coloured filmstrips based 
on these books have been distributed by Film Strip and Slide 
Distributors Ltd, 3a Harrington Road, London, S.W.7. The 
author of these first two volumes is Chief Instructor in Workshop 
Engineering, Borough Polytechnic, London. Other volumes in 
the series will cover: Sheet Metal Work, Materials, Welding, 
and Foundry Work. 

The list of contents is as follows. Volume 1, Fitting: Intro- 
duction to fitting; Saws and shears; Files and filing; Scrapers 
and scraping; Cutting screw threads and reaming holes; 
Measuring-instruments; Marking out: The drilling machine; 
Practical exercise in fitting; Safety in the workshop; Index. 
Volume II, Lathework: The lathe; Lathe tools and cutting 
speeds; Measuring-instruments; Marking out; Practical exercise 
in plain turning between centres; Practical exercise in turning a 
bush from a bar; Practical turning exercises using chucks and 
mandrel; Face-plate work; Tapers; Safety in the workshop; 
Index. 


Heat Transfer Engineering 


By H. Schenck 
London: LONGMANS, GREEN AND Co. Lp, 6 and 7 Clifford 
Street, W.1. 1960 82x54. 314pp. Price 28s. 

The author of this book is Assistant Professor of Mechanical 
Engineering in the Clarkson College of Technology. His aim 
apparently has been at producing a textbook suitable for under- 
graduates. Starting from the basic principles of the subject, the 
author deals in turn with each of the modes of thermal energy 
transfer. He then goes on to discuss systems involving two or 
more of these mechanisms, and finally describes whole trans- 
mission systems comprising several components. In view of the 
importance of heat exchangers in modern industrial practice, the 
author has given detailed consideration to their theory and design 
The last chapter deals with some of the principles of experi- 
mental and test work. 

At the end of each chapter there is a selection of problems 
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drawn from a wide range of up-to-date industrial applications, 
including nuclear reactors and solar energy installations, and 
answers are supplied at the end of the book. The work in each 
chapter is, of course, illustrated by worked out examples. The 
author has assumed that the reader is familiar with concepts 
such as the Fanning friction factor, viscosity, and the principles 
of dimensional analysis as applied to fluid systems. Sufficient 
examples are given to allow the reader who is not strong in 
dimensional methods to grasp the techniques, at least so far as 
they apply to heat transfer. The formal solution of partial 
differential applications has been replaced wherever possible by 
approximate analytic solutions involving elementary differentials 
This has the considerable advantage of enabling the reader to 
view clearly the physical rather than the purely mathematical 
aspects of heat transfer systems. 

The headings of the chapters are as follows: Heat transfer—a 
summary; Steady-state conduction heat transfer; Heat transfer by 
natural convection; Heat transfer by forced convection; Radiation 
heat transfer; Unsteady-state conduction with convection; Com 
bined heat-transfer problems; Boilers and condensers; Heat 
exchangers; Some important thermal systems; Heat-transfer 
testing. Finally, there is an appendix containing data on the 
properties of air, saturated steam and helium, gases and vapours, 
and of saturated water. There is a table of conversion factors for 
heat units; and, in addition, nomograms for continuity, Reynolds 
number for round tubes, Stanton number and fin parameter, and 
a function scale for the effectiveness of thin straight fins of 
constant cross section. 


From Engines to Autos 


By E. Diesel, G. Goldbeck and I 
P. White 
Chicago: Henry REGNERY Co, Chicago 4, Illinois, U.S.A 
1960. 84x54. 302 pp. Price $6.00. 

This is an English translation of the book “Vom Motor Zum 
Auto: Fiinf Minner und ihr Werk”, which was reviewed in the 
December 1958 issue of Automobile Engineer. As we discovered 
in the course of the preparation of our Jubilee Issue, which was 
published in June 1960, a great deal of valuable historical 
material is being lost as the older generation of those who played 
such a great part in the automobile industry are disappearing 
In fact, unless efforts are made very soon to compile records 
there will be large gaps in the history of the motor vehicle 

The work under review is particularly valuable as a record of 
five pioneers of the motor industry. These men are Nikolaus 
August Otto, Gottlieb Daimler, Karl Benz, Robert Bosch and 
Rudolph Diesel. The book is a saga of the development of a 
great industry from the designs of these men, their heartbreaking 
failures, the determination to surmount the obstacles and the 
personal tragedies that they faced in that stormy epoch when 
fortunes were won or lost, in some instances with devastating 
suddenness and in the course of a few hours 


Schildberger, translated by 


Untersuchung von Kraftfahrzeng-Auspuffgasen auf gesund- 
heitsschadliche Substanzen und deren Beseitigung durch 
Filter. (Investigation of Exhaust Gases Regarding Sub- 
stances Injurious to Health and their Elimination by Filters.) 
Deutsche Kraftfahrtforschung und Strassenverkehrstechnik, 
No. 126. 

In German, by A. Reuter, Dr., 
Diisseldorf: VDI-VeRLaG G.m.b.H, 1959. 
Price D.M. 19. 

Increasing incidence of lung cancer has focused attention on 
not only the effect of cigarette smoke but also 3-4 benzpyrene, 
the cancerogenous action of which has been investigated particu- 
larly in the U.S.A. The report under review deals with the work 
carried out at the Battelle Institute at Frankfurt. In the first 
section, Dr. Reuter considers the possibility of extracting 
3.4 benzpyrene, with regard to the nature of the substance in 
which it is included, and with particular reference to diesel 
exhaust gases. In the second part, Marterstock and Reuter deal 
with the quantitative determination of the 3-4 benzpyrene content 
and the comparison between this content and the exhaust smoke 
intensity of diesel engines. They have come to the conclusion 
that the formation and breaking up of benzpyrene in the exhaust 
can be influenced by design features. 

Next, Reuter, Jahne and Marterstock deal with the analysis of 
soot in various exhaust gases, with particular reference to the 
presence of cancerogenous substances other than 3-4 benzpyrene 
While it has been established that diesel exhaust also contains 
pyrene, fluoranthene, 1-12 benzperylem anthracene and 
11-12 benzfluoranthene, it is known that pyrene, fluoranthene 
and anthracene are not cancerogeneous. As the result of their 
work, the authors suggest further research regarding the effects 


R. Marterstock and K. Fahne. 
113 x84. 25 pp 


Automobile Engineer, February 196] 


of fuel composition, the exhaust and fuel injection systems and 
of engine condition and mileage with regard to the generation of 
3.4 benzpyrene 

The last part of the report, by Marterstock and Reuter, deals 
with the possibility of using exhaust filters. It would appear that 
Meerschaum filters can be effective so far as lead absorption is 
concerned, but further investigation will be required. While the 
report does not make definite recommendations, the results of 
these complex investigations are stimulating in directing thoughts 
to the importance of a problem of which undoubtedly more will 
be heard in the not too distant future 


Beanspruchung und Belastbarkeit von Kupplungsbefesti- 
gungsvorrichtungen an Lastkraftwagen. (The Stressing and 
Load Capacity of Coupling Devices of Lorries.) Deutsche 
Kraftfahrtforschung und Strassenverkehrstechnik, No. 124, 
In German, by E. Essers, Prof. Dr. Ing. and H. Kreiskorte, 
Dr. Ing 

Diisseldorf : VDI-Vertac G.m.b.H, 1959. 
Price D.M. 24.80. 

The use of heavy lorries in conjunction with one or two, four- 
or six-wheel trailers has become common practice in many 
Continental countries since the war. However, the increasing 
number of serious accidents caused by failures of couplings or 
their attachments has made it necessary to investigate the nature 
and magnitude of forces encountered in service as well as the 
resultant stresses at the point of attachment of the coupling to 
the chassis. The work dealt with in the report under review 
was carried out, at the Institute of Vehicle Engineering and 
Internal Combustion Engines of the Technical High School, 
Aachen, at the request of the German Federal Ministry of 
I'ransport Its object was to obtain fundamental data for 
acceptance and type tests of vehicle components 

In the report is a statistical evaluation of coupling load records 
obtained over a considerable mileage, the calculation of the 
strength of the chassis members that must carry the coupling 
loads, and the resultant stress distribution pattern. With regard 
to the stress distribution, a worked out example illustrates the 
procedure. Many rig tests were devoted to the experimental 
determination of the stress distribution, under static and dynamic 
loading, among the chassis members. The fatigue characteristics 
of the designs concerned received particular attention. As a result 
of these investigations, the authors have been able to recom- 
mend the most desirable design features, so far as the attachment 
of the coupling carrying cross members to the chassis is con- 
cerned, and they support their recommendations with the results 
of tests carried out on an assembly made on the lines they suggest 

The report concludes with suggestions regarding a comprehen- 
sive procedure for testing coupling attachment components. As 
the authors rightly point out, before such a test schedule is made 
compulsory, its suitability should be verified on a broader basis 
than has so far been possible. It is obvious from this short 
review of the subject matter, that the report will be of consider- 
able interest and assistance to designers and operators of heavy 
commercial vehicles required to take heavy trailing loads. A 
careful study of it will be of benefit in respect of obtaining a 
higher standard of safety and reliability 
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Fahrtrichtungshaltung und Fahrstabilitat von vierradrigen 
Kraftfahrzeugen. (Stability of Four-Wheel Motor Vehicles.) 
Deutsche Kraftfahrtforschung und Strassenverkehrstechnik, 
No. 135. 

In German, by M. Mitschke, Dr. Ing. 
Diisseldorf: VDI-Vertac G.m.b.H, 1960. 
Price D.M. 19-80. 

A research programme organized by the German Ministry of 
Iransport, in connection with road safety, includes studies of 
vehicle design factors. The work under review, which is part of 
this programme, has been carried out by the Institution of Road 
Vehicle Technology, of the Carolo-Wilhelmina Technical High 
School, Braunschweig. Maintenance of a steady course and the 
stability of road vehicles during manoeuvring are, of course, 
essential so far as safety is concerned, and this accurate and 
detailed treatise on this subject is therefore most valuable 

In the work, the available published material has been 
summarized and some additions made to the previously formulated 
theories. Another useful feature is the illustration of problems 
by means of calculated examples. Tyre characteristics are dealt 
with in a short section, and there are also some tables containing 
vehicle and suspension performance data that is not widely 
known. Front-wheel, rear-wheel and all-wheel steering systems 
are discussed. Another subject that is covered is stability in side 
winds, both in relation to the steering system and con- 
ditions when the steering wheel is in its mid-travel position 
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NEW PLANT AND TOOLS 


Recent Interesting Developments in Production Equipment 


TWIN-SPINDLE, automatic, high-speed grinder for 

simultaneous deburring and chamfering of gear teeth has 
been developed by the Michigan Tool Co, Detroit, U.S.A. 
The agents in Great Britain are Gaston E. Marbaix Ltd, 
Devonshire House, Vicarage Crescent, London, S.E.11. Two 
variants of the machine are available: in one, the axis of 
the workpiece is horizontal, so that components such as 
gear clusters can be treated, and in the other, it is in a 
vertical plane so that crown wheels or similar gears can be 
accommodated. In both types of machine, the driving of 
the grinding wheel spindles and movements of the work 
platform are effected pneumatically, whereas a fractional 
h.p. electric motor rotates the workpiece. 

In the case of a crown wheel, after the workpiece has been 
loaded, the platform tilts up to its operational position and 
the rotation begins. The two grinding wheels descend until 
they contact the inner and outer ends respectively of the 
gear teeth, and deburring and chamfering take place as the 
wheels ride up and down the tooth profiles. A counter- 
balance weight embodied in each spindle assembly provides 
the appropriate pressure between the grinding wheel and 
gear, and the chamfer depth is regulated by controlling the 
number of rotations of the workpiece. When the pre-set 
number of rotations is complete, the grinding wheels lift 
clear, the platform is lowered to the unload position, and 
the workpiece stops rotating. All of these operations are 
automatic. Where expedient, pneumatic clamping devices 
can be used to hold the workpiece. 

The cycle time varies from 20 sec to 60 sec per gear, 
according to size of gear and depth of chamfer required. 
Provision is also made for adjustment of the speed of rota- 
tion, while the grinding wheels are driven at 17,000 r.p.m. 
Gears from 3 in to 13 in diameter can be accommodated on 





standard machines, but other models exist which can accept 
components up to 20in diameter. Grinding wheels from 
14 in to 3in diameter to suit the gear size can be obtained, 
and during production runs the two wheels are interchanged 
at approximately four-hour intervals so that wear on both 
sides is equalized. To accommodate gears of different 
sizes, the wheel spindle positions are fully adjustable. High 
quality fibre, in the material of the grinding wheels, renders 
them shatter proof. 


Protection for the afforded by 


machine operators is 


Above: Deburring and chamfer- 
ing of geor teeth—crown 
wheel being deburred 


Left: Two variants of gear 
deburring and chamfering 
machines. In the machine on the 
left a gear cluster is being 
treated; on the right a crown 
wheel is ready to be worked 
(Gaston E. Marbaix Ltd) 
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transparent hoods; exhaust outlets, suitable for coupling to 
a dust extractor system, are fitted. A safety feature is incor- 
porated in the starter-button assembly, making it impossible 
to start the grinding wheel motors accidentally 


Gas dryers 

Recently introduced by AEI-Birlec Ltd, Tyburn Road, 
Erdington, Birmingham 24, is a series of dryers designated 
the BZ series Autosorbers. The new equipment is of the 
fully automatic dual tower type, intended for the continuous 
drying of compressed air and other gases; any of the com- 
mercially available adsorbents, such as activated alumina, 
molecular sieves, silica gel and Sorbead, can be used 
Another application for this equipment is the adsorption of 
carbon dioxide. 

One of the aims in the preparation of the new designs has 
been compactness, and 50 per cent reductions in floor area 
required are claimed. The dryers have been sized to provide 
capacities most frequently demanded by customers, and 
extensive experimental work on process capacity and pressure 
drop under a range of flow conditions has preceded the 
formulation of the designs now in production. New methods 
of heating and cooling the adsorbers during the reactivation 
period are the subjects of patent applications, as are methods 
of economizing in respect of the fiow of purge gas 

Typical capacity figures for the dryers are in the range 
25-500 s.c.f.m. at 100 Ib in? or 5-100 s.c.f.m. at atmospheric 
pressure. The more popular sizes are available from stock, 
as standard units fitted for electrical reactivation, and by 
simple modification these units can be converted for steam 
reactivation for flame-proof operation. Optional extras are 
available for purge re-use. 


High-speed drum sanders 

Centrifugal force is employed for locking the abrasive band 
in position in the new range of drum sanders recently intro- 
duced for portable tools by B. O. Morris Ltd, Morrisflex 
Works, Briton Road, Coventry. Angled slots in the central 
rubber drum provide this feature during operation, and also 
allow cooling air to circulate behind the abrasive band 
Changing of bands is effected quickly and easily, because the 
locking force is not present when the drum is stationary. 
An additional feature is that the working face of the band 
remains true after the band has been fitted, so that the whole 
of the abrasive surface can be utilized. Three sizes of drums 
are available: 1 in diameter * 1 in wide « }in shank, 2in 
diameter * 1 in wide « } in shank, and 4in diameter « 1} in 
wide « 2 in shank. 


Adjustable hand-reamer 

In the precision-ground chromium-plated body of the 
Mapal hand-reamer there is only one blade. Among the 
advantages said to result from this departure from conven- 
tional practice are obviation of the chatter marks which of 
course are sometimes associated with adjustable reamers, 
and the ability to adjust the setting while a hole is being 
reamed. Adjustment is effected by clockwise turning of the 
scale lever at the centre of the handle 

Eight different sets of reamers are available, and a range 
of sizes from 0-315 in to 2-5 in is thereby obtainable. Each 
reamer is adjustable from its nominal major diameter down 
to a dimension 10 per cent less than this, which means that 
fewer reamers are needed to cover a given range of sizes than 
would be the case with other adjustable reamers. The claim 
is made that the life of the Mapal hand-reamer is at least 
ten times that of normal hand-reamers 

Re-sharpening is done on a surface grinding machine and 
does not involve removal of the blade from the reamer body 
The blade is ground longitudinally while the body rests on a 
flat provided for the purpose opposite the blade. Retention 
of accuracy and parallelism are thereby ensured 
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BZ series Autosorber 

for automatic and con- 

tinuous drying of gases 
(AE!-Birlec Led 


Below The single 
blade of the Mapal 
reamer is not removed 
during re-sharpening 
(Monks and Crane Ltd 





Drum sander 


(B. O. Morris Ltd) 


Holes in thin material can be precision finished, provided 
the hole depth is more than } of the reamer diameter. The 
reamer can be used on most ferrous and non-ferrous metals, 
and on plastics materials. British distributors of the Mapal 
hand-reamer are Monks and Crane Ltd, Garretts Green Lane, 
Birmingham 33 


Spot-welding torch 

A new spot-welding torch, designated the SW. 300 
Argonarc Spot Welding Torch, was shown for the first time 
at the Farnborough Air Show in September last. It is a 
product of the British Oxygen Co. Ltd, Bridgewater House, 
Cleveland Row, St. James’s, London, S.W.1, and will be 
marketed shortly. The chief point of interest is the fact that, 
for the operation of this torch, access to only one side of a 
joint is required. The work is, of course, earthed by a clip 
on a flexible cable 

Interchangeable nozzles are available for making spot 
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Spot-welding _—_ torch 


(B.0.C. Ltd) 


Below Semi -auto- 
matic tube bender 
(Addison Tool Co. Ltd) 


é 


(Ail 


welds in horizontal or vertical positions, on narrow flanges, 
or on 90 deg exterior corner-joints. It is interesting to note 
that spot welds can be made with one hand, and that unskilled 
labour can be employed. If necessary, the equipment can 
be made mobile. 

The torch, which is water-cooled, can carry a current of 
300 amps, and this is controlled by a button type micro- 
switch in the handle. Incorporation of a back-entry collet 
means that quick adjustment or replacement of electrodes 
can be effected without the need for removing the ceramic 
adaptor or argon shield. Welding conditions are pre-set, 
and the process, which is semi-automatic, calls for only 
occasional replacement or re-setting of the tungsten 
electrode. 

Development work has indicated that the process can be 
used on commercially pure aluminium and on some alumin- 
ium alloys. Joints can be made with mild steel, alloy steel 
and titanium, and shear values compare favourably with 
those obtained from resistance welding. A good surface 
finish is claimed, needing little or no grinding or polishing. 


Mechanical shaft seals 

These seals, introduced by Crane Packing Ltd, of Slough, 
are suitable for applications involving a wide range of liquids 
and gases of a non-corrosive or mildly corrosive nature. 
There are two versions, both of which have their sealing 
surfaces normal to the shaft axes. The basic difference 
between the two is that type 106 is shaft mounted and 
rotates with the shaft, whereas type 106A is a press-in 
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version that remains stationary and is not in contact with 
the shaft. Type 106 units are available in a range of sizes 
for shafts up to 1 in diameter; type 106A units, first designed 
for use as water pump seals for car engines, are available 
in sizes up to } in diameter. 

As can be seen from the accompanying 
contact between the two sealing surfaces is maintained by a 
spring that is concentric with the shaft, and flexibility is 
obtained by the incorporation of a synthetic rubber bellows, 
with the result that any wear is compensated for and a 
degree of end-play and malalignment can be tolerated. In 
most applications the precision lapped sealing face mates 
with a floating seat that is mounted on a synthetic rubber 
ring fixed, as appropriate, on the shaft or in a housing 
surrounding the shaft. In the case of a motor car water 
pump, the sealing surface can be on the hub of the impeller. 

A maximum pressure of 75 lb/in® is specified for these 
seals, and it is claimed that their ability to run at high speed 
and absorb shaft vibrations is of a high order. In normal 
conditions shaft speeds of up to 3,000 r.p.m. can be tolerated 
by the type 106 rotating unit which is a seal for applications 
such as fuel oil, hydraulic and other positive displacement 
pumps, deep and shallow well jet pumps, refrigeration 
compressors, small centrifugal water pumps, and agitator 
shafts. Speeds up to 5,000 r.p.m. are tolerated by the type 
106A unit. The flexible member in these seals is of high 
grade synthetic rubber, the sealing face is carbon or 
Teeplelite, and the floating seat is of cast iron, bronze or 
Ni-resist. 


illustrations, 


Semi-automatic tube bender 

The Bahler BB. 30 tube bending machine is manufactured 
in Switzerland and marketed by The Addison Tool Co. Ltd, 
Addison House, 28, Marshalsea Road, London, S.E.1. 


Incorporated in this machine are features that provide for 


the bending of tubes either singly or up to 5 at a time. 
The bending speed is 6r.p.m. and power is provided by a 
geared brake motor working at standard a.c. voltages; 
alternatively, a pole-change a.c. motor is available which 
provides bending speeds of either 6 or 12 r.p.m 

With standard tooling, tubes up to 1-25 in outside diameter 
and } in wall thickness can be bent to radii from 1-25 in to 
6in, with 180 deg sweep; tube lengths of up to 6 ft are 
accommodated on the mandrel-bar support, and an extension 
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enables tubes of 20 ft length to be supported. Special tools 
are available for the manufacture of parallel rising coils, flat 
coils and closed rings, and successive bends can be made in 
the same or different planes. With the aid of special tools it 
is possible in most cases to bend to radii less than twice the 
diameter of a tube. 

The automatic switch gear can be set to any desired bending 
angle; moreover, left-and-right bends can be made, and 
various sections and hollow profiles can be bent without 
filling. Larger versions of this machine are available which 
can accommodate tubes of diameters up to 4 in, and, for mass 
production, fully automatic machines can be designed using 
the BB. 30 machine as a basis. 


Rising-blade sawing machine 

One of the most interesting features of the recently 
introduced Cefmo AC85 sawing machine is the incorporation 
of a rotating table. This means that long workpieces do not 
need to be moved around between cuts of different mitre 
angles, and workshop space is thereby saved. The machine, 
which is designed to cut bars, tubes and light sections, is 
manufactured by the Cefmo Co, of France, and the British 
agents are The Addison Machine Tool Co. Ltd, Addison 
House, 28 Marshalsea Road, London, S.E.1 

An electric motor that develops 14 h.p. at 1,500 r.p.m 
drives a 12 in. diameter saw blade that is mounted on a rigid 
central column. Cutting is done from the bottom upwards, 
and the saw is brought up from below the table to its required 
height by means of a hand-operated lever on the side of the 
machine. Cuts are made without run-out, therefore, and 
maximum use of the blade diameter can be made for slotting 
Rapid cutting operations are thus obtainable 

A screw clamp holds down the workpiece, which is located 
laterally by adjustable guide plates. Other clamps are 
provided to fix the turntable position when the angle of cut 
or mitre has been selected. Cutting lubricant is supplied by 


an electric pump, through a flexible pipe 


Tube joints 

A simple method of permanently joining tubes without 
recourse to bolting, welding, or clamping has been announced 
recently. In this method, one tube is made to exert, through 
an intermediate fitting, a clamping pressure on the tube 
to which it is to be joined. The fitting that enables this 
process to be accomplished is named the “CLINCH” joint, 
and is being manufactured by Access Equipment Ltd, of 
Hemel Hempstead, Herts. For assembly of the joint, the 
only tools required are a self-wrapping wrench and a mallet 
The components of the joints are sheet steel pressings 
supplied in shapes suitable for making five types of tube 
junctions—single tee, double tee, single cross, tee cross and 
double cross—and accessories such as castors, rubber-covered 
feet and ceiling pads are available 

As can be seen from the illustration, in which are 
double tee and tee cross connections, neatness of the joint is 
one of the features of this method of construction. Equip- 
ment such as racks, trestles, benches, stands, ladders, hand- 
rails and small grandstands can all be made, for either 
applications in factories or the construction of proprietary 
tubular units. The joints are for use with 16 S.W.G. resis- 
tance welded tube only, and those currently in production 
are designed to fit 14} in outside diameter tubing. Joints 
for 1 in outside diameter tube will be in production shortly, 
and other sizes will follow. 

Construction of tubular assemblies by this 
extremely simple, and does not require skilled labour. In 
the case of a single tee joint assembly, for example, the 
CLINCH joint consists of only one component. It is of 
pressed steel, wrapped to a shape that will fit round the tube 
that forms the head of the tee, and extended to form a 
divided spigot for fitting into the end of the tube used as 


shown 


method is 
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CLINCH permanent tube joints 


Access Equipment Ltd) 


Medium duty spot welder, front and rear views 
(Electro Mechan-Heat Ltd) 


the leg of the tee. Both tubes should be of identical 
diameters. The presence of the first tubular member inside 
the wrapped portion of the fitting causes the spigot exten- 
sions to splay out slightly, and a wrench or spanner is 
therefore required to close them sufficiently to permit the 
initial insertion of their chamfered ends into the second 
member. Since the spigot is of a diameter such that it is 
a tight drive fit in the bore of the second member, hammer 
blows are needed for assembly. 

Joints other than the single tee all consist of two or more 
components, but assembly details are basically similar to 
that just described. Among the claims made for CLINCH 
joints are speed of assembly, great rigidity, greater strength 
than mating tubes, and low cost relative to welding and 
other methods of jointing. They are not suitable for pipe 
lines conveying liquids. Two standard finishes are available : 
electro-galvanized and self-coloured, lightly oiled; the com- 
ponents can, however, be supplied with other finishes. 
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welds in horizontal or vertical positions, on narrow flanges, 
or on 90 deg exterior corner-joints. It is interesting to note 
that spot welds can be made with one hand, and that unskilled 
labour can be employed. If necessary, the equipment can 
be made mobile. 

The torch, which is water-cooled, can carry a current of 
300 amps, and this is controlled by a button type micro- 
switch in the handle. Incorporation of a back-entry collet 
means that quick adjustment or replacement of electrodes 
can be effected without the need for removing the ceramic 
adaptor or argon shield. Welding conditions are pre-set, 
and the process, which is semi-automatic, calls for only 
occasional replacement or re-setting of the tungsten 
electrode. 

Development work has indicated that the process can be 
used on commercially pure aluminium and on some alumin- 
ium alloys. Joints can be made with mild steel, alloy steel 
and titanium, and shear values compare favourably with 
those obtained from resistance welding. A good surface 
finish is claimed, needing little or no grinding or polishing 


Mechanical shaft seals 

These seals, introduced by Crane Packing Ltd, of Slough, 
are suitable for applications involving a wide range of liquids 
and gases of a non-corrosive or mildly corrosive nature. 
There are two versions, both of which have their sealing 
surfaces normal to the shaft axes. The basic difference 
between the two is that type 106 is shaft mounted and 
rotates with the shaft, whereas type 106A is a press-in 
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version that remains stationary and is not in contact witl 
the shaft. Type 106 units are available in a range of sizes 
for shafts up to 1 in diameter; type 106A units, first designed 
for use as water pump seals for car engines, are availabl« 
in sizes up to } in diameter. 

As can be seen from the accompanying 
contact between the two sealing surfaces is maintained by a 
spring that is concentric with the shaft, and flexibility 1s 
obtained by the incorporation of a synthetic rubber bellows, 
with the result that any wear is compensated for and a 
degree of end-play and malalignment can be tolerated. In 
most applications the precision lapped sealing face mates 
with a floating seat that is mounted on a synthetic rubber 
ring fixed, as appropriate, on the shaft or in a housing 
surrounding the shaft. In the case of a motor car water 
pump, the sealing surface can be on the hub of the impeller 

A maximum pressure of 75 lb/in? is specified for these 
seals, and it is claimed that their ability to run at high speed 
and absorb shaft vibrations is of a high order. In normal 
conditions shaft speeds of up to 3,000 r.p.m. can be tolerated 
by the type 106 rotating unit which is a seal for applications 
such as fuel oil, hydraulic and other positive displacement 
pumps, deep and shallow well jet pumps, refrigeration 
compressors, small centrifugal water pumps, and agitator 
shafts. Speeds up to 5,000 r.p.m. are tolerated by the type 
106A unit. The flexible member in these seals is of high 
grade synthetic rubber, the sealing face is carbon or 
Teeplelite, and the floating seat is of cast iron, bronze or 
Ni-resist. 


illustrations 


Semi-automatic tube bender 

The Bahler BB. 30 tube bending machine is manufactured 
in Switzerland and marketed by The Addison Tool Co. Ltd, 
Addison House, 28, Marshalsea Road, London, S.E.1 
Incorporated in this machine are features that provide for 
the bending of tubes either singly or up to 5 at a time 
The bending speed is 6r.p.m. and power is provided by a 
geared brake motor working at standard a.c. voltages; 
alternatively, a pole-change a.c. motor is available which 
provides bending speeds of either 6 or 12 r.p.m 

With standard tooling, tubes up to 1-25 in outside diameter 
and {in wall thickness can be bent to radii from 1-25 in to 
6in, with 180 deg sweep; tube lengths of up to 6 ft are 
accommodated on the mandrel-bar support, and an extension 
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production, fully automatic machines can be designed using 
the BB. 30 machine as a basis. 


Rising-blade sawing machine 

One of the most interesting features of the recently 
introduced Cefmo AC85 sawing machine is the incorporation 
of a rotating table. This means that long workpieces do not 
need to be moved around between cuts of different mitre 
angles, and workshop space is thereby saved. The machine, 
which is designed to cut bars, tubes and light sections, is 
manufactured by the Cefmo Co, of France, and the British 
agents are The Addison Machine Tool Co. Ltd, Addison 
House, 28 Marshalsea Road, London, S.E.1 

An electric motor that develops 14 h.p. at 
drives a 12 in. diameter saw blade that is mounted on a rigid 
central column. Cutting is done from the bottom upwards, 
and the saw is brought up from below the table to its required 
height by means of a hand-operated lever on the side of the 
machine. Cuts are made without run-out, therefore, and 
maximum use of the blade diameter can be made for slotting 
Rapid cutting operations are thus obtainable 

A screw clamp holds down the workpiece, which is located 
laterally by adjustable guide plates. Other clamps are 


1,500 r.p.m 


provided to fix the turntable position when the angle of cut 
or mitre has been selected. Cutting lubricant is supplied by 
an electric pump, through a flexible pipe 


Tube joints 

A simple method of permanently joining tubes without 
recourse to bolting, welding, or clamping has been announced 
recently. In this method, one tube is made to exert, through 
an intermediate fitting, a clamping pressure on the tube 
to which it is to be joined. The fitting that enables this 
process to be accomplished is named the “CLINCH” joint, 
and is being manufactured by Access Equipment Ltd, of 
Hemel Hempstead, Herts. For assembly of the joint, the 
only tools required are a self-wrapping wrench and a mallet. 
The components of the joints are sheet steel pressings 
supplied in shapes suitable for making five types of tube 
junctions—single tee, double tee, single cross, tee cross and 
double cross—and accessories such as castors, rubber-covered 
feet and ceiling pads are available. 

As can be seen from the illustration, in which 
double tee and tee cross connections, neatness of the joint ts 
one of the features of this method of construction. Equip- 
ment such as racks, trestles, benches, stands, ladders, hand- 
rails and small grandstands can all be made, for either 
applications in factories or the construction of proprietary 
tubular units. The joints are for use with 16 S.W.G. resis- 
tance welded tube only, and those currently in production 
ire designed to fit 14 in outside diameter tubing. Joints 
for 1 in outside diameter tube will be in production shortly, 
and other sizes will follow. 

Construction of tubular assemblies by this 
extremely simple, and does not require skilled labour. In 
the case of a single tee joint assembly, for example, the 
CLINCH joint consists of only one component. It is of 
pressed steel, wrapped to a shape that will fit round the tube 
that forms the head of the tee, and extended to form a 
divided spigot for fitting into the end of the tube used as 
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CLINCH permanent tube joints 
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Medium duty spot welder, front and rear views 


(Electro Mechan-Heat Ltd) 


the leg of the tee. Both tubes should be of identical 
diameters. The presence of the first tubular member inside 
the wrapped portion of the fitting causes the spigot exten- 
sions to splay out slightly, and a wrench or spanner is 
therefore required to close them sufficiently to permit the 
initial insertion of their chamfered ends into the second 
member. Since the spigot is of a diameter such that it is 
a tight drive fit in the bore of the second member, hammer 
blows are needed for assembly. 

Joints other than the single tee all consist of two or more 
components, but assembly details are basically similar to 
that just described. Among the claims made for CLINCH 
joints are speed of assembly, great rigidity, greater strength 
than mating tubes, and low cost relative to welding and 
other methods of jointing. They are not suitable for pipe 
lines conveying liquids. Two standard finishes are available : 
electro-galvanized and self-coloured, lightly oiled; the com- 
ponents can, however, be supplied with other finishes. 





Medium-duty spot welder 

Electro Mechan-Heat Ltd, Lower Teddington Road, 
Kingston-upon-Thames, Surrey, have introduced the Type 
MS0 Mk III medium-duty spot welder, designed primarily 
for use with 18-22 S.W.G. bright mild steel. The machine, 
which is capable of 300 spot welds per minute, is suitable 
for stitch welding, and will be of particular value in applica- 
tions where high speeds of spot-welding are desired. It has 
a nominal rating of 50 kVA at 50 per cent duty cycle, and 
is normally supplied to operate on any two phases of a 
400/440 volt 50c/sec 3-phase a.c. supply. 

Welding pressure at the electrode tips is approximately 
1,100 Ib/in*, and is provided by a Sin diameter pneumatic 
cylinder working at a standard air line pressure of 80 lb/in‘ 
The vertical slideways for the welding head are of knife 
edge section, and the rollers that run on them have V-section 
peripheries; contact area is thus very small, and there is 
minimum resistance to vertical movement. As an optional 
extra there is a special high lift air cylinder which gives the 


electrode tips a maximum of 5 in lift for insertion of work- 
pieces, and then returns them to the normal gap ready for 
the welding operation. 

On the standard machine, a single pedal controls the 
welding operation, but two pedals are provided when the 
high lift cylinder is incorporated; the second of these brings 
the welding head down to the normal spot welding position. 

Both electrode holders are clamped in horizontal arms, so 
that vertical adjustment is available, and the lower arm can 
be raised or lowered 8 in on its own slideway. These arms, 
fixed in their clamps, can be swung about a vertical axis to 
90 deg on either side of the normal working position, 
to facilitate the welding of long sections. The machine is 
equipped with a standard Electro Mechan-Heat stacked-core 
transformer, and the welding cycle is controlled by a three- 
or four-stage electronic timer, in conjunction with an 
ignitron contactor. Squeeze, weld, forge and off time can 
each be varied between 3 and 70 cycles, based on a 
50 c/sec a.c. supply, by means of stepless controls. 


The ‘‘Speedy’’ Moisture Tester 


A Portable, Self-contained, Direct-reading Instrument for Use in the Workshop by Unskilled Personnel 


Mest materials contain water in proportions that can 
4 vary over fairly wide limits and these proportions can 
change rapidly under the influence of environmental con- 
ditions. The physical properties of many materials are 
intimately associated with moisture content and thus the 
rapid and accurate assessment of moisture is of technical 
and commercial importance. A notable example occurs in 
the foundry, where the moisture content of moulding and 
core sands must be held within fairly narrow limits. When 
the metal is poured, too much moisture in the sand may 
generate steam and result in porosity of the casting, while 
with insufficient moisture there is danger of the mould 
or core collapsing, either wholly or in part. 

The accepted laboratory test for moisture content employs 
a gravimetric method of assessment. A measured quantity 


of material is weighed, completely dried out in an oven, 
and then again weighed. From the two weights obtained 
the percentage moisture content is calculated. While this 
method is precise, it is time-consuming and, of course, 
removed from the workplace or point of application. The 
“SPEEDY” tester was developed by Thomas Ashworth and 
Co. Ltd, of Burnley, Lancashire, as a simple, portable, direct- 
reading instrument that could be used by unskilled work- 
men. It is not intended to replace the laboratory method 
but to supplement it by providing the means of rapid and 
routine checks in the workshop or foundry. 


Principle of operation 

This instrument is based, in principle, on the reaction 
between calcium carbide and water. A specially prepared 
calcium carbide powder composition is supplied with the 
tester. When a measured quantity of this is brought into 
contact with the material in a sealed container, acetylene 
gas is generated. The pressure of this gas is indicated on 
a pressure gauge calibrated to show the percentage of 
moisture. A fixed weight of material is subjected to test, 
of course, and for this purpose a counterpoised balance 1s 
provided. A small ladle of precise capacity is used for the 
measurement of the carbide charge. To ensure constant 
accuracy, the pressure gauge, which is mounted in the base 
of the light-alloy mixing flask, is specially built with a 
beryllium-copper Bourdon tube. Material to be tested is 
placed in the flask, calcium carbide is measured into the 
hollow cap, the two elements secured by a hinged, screw 
clamp, and the contents shaken together. In two to three 
minutes the percentage of moisture in the material can be 
read from the dial of the pressure gauge. 

All instruments and apparatus are made to a single stan- 
dard size and are housed in a carrying case measuring 
15 in x 12 in x 4} in, having a total weight of 121b. To meet 
the specific requirements of different industries, five different 
dial calibrations are available. Although foundry sand rarely 
exceeds 10 per cent moisture content, the model Type D1, 
registering from 0 to 20 per cent with increments of 0-2 per 
cent, has been found most suitable for use in the foundry. 
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Gauging Rear-Axle Assemblies 


Special Equipment and Procedures Developed to Facilitate the Production of Standard Vanguard and 


Triumph TR.3 Axle Units 


N the production of the Vanguard and TR.3 range of axles 
| gen are two points of assembly where the contingent 
accumulation of the tolerances on constituent component 
items calls for the insertion of shims to establish the 
required operational adjustment. Following is a brief 
description of how these problems—the determination of 
shim thickness for the differential bearings and for the outer 
axle bearings—have been overcome by the provision and 
use of specially constructed gauging apparatus 


Differential bearings 

The first problem is to ascertain the thickness of shims 
required to provide a predetermined pre-loading of each 
differential bearing, and also to ensure the correct amount 
of backlash between the crown wheel and pinion, taking 
into consideration any variation from standard in the width 
of the individual bearings. Basically, the principle of the 
gauge consists of two screwed collars which may be adjusted 
to take up the width occupied by the bearings and shims 
when the crown wheel assembly is correctly in mesh with 
the pinion. Relative movement of these collars from a 
zeroed dimension is conveyed by push rods and rockers 
through an angle of 90deg and displayed on a suitably 
calibrated dial indicator. 

In order to compensate for the slight variations in the 
width of roller bearing races, each dial indicator is mounted 
to move in a vertical slide against a spring loading. The 
position at each gauging operation is determined by the 
insertion of the specific roller bearing, to be used in the 
assembly beneath its base. Thus, if the width of the race 
varies to either side of a nominal limit, the position of the 


Gauging station and support 
fixture for differential and 
crown wheel assembly. The 
dial gauge on the right has a 
magnetic base and is used to 
check crown wheel backlash 
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The gauges, with bearings inserted, are slid on to the assembly 


dial indicator is adjusted by the same amount from its zero 
to compensate. At the beginning of each shift, or at any 
other convenient interval, each indicator is zeroed on the 
nominal limit by means of a precision setting ring. 


Method of gauging 

An axle housing, complete with a pinion installed, is 
brought to the gauging station and is supported on a sub- 
stantial which is later used for the subsequent 
assembly operations. The two taper roller bearings to be 
used are placed beneath the dial indicators on the gauging 
rotated to run the rollers down to their 
assembled crown wheel unit is 


Carrier 


fixture and are 


minimum position. An 





Complete with gauges, the assembly is placed in the axle housing 


placed on the gauge stand and the gauges are slid inwardly 
to pick up the unit. This operation of supporting the crown 
wheel unit whilst positioning the gauges is undertaken 
merely as a safeguard against possible damage. The crown 
wheel assembly complete with the gauges in position is then 
lifted from the stand and located in the axle housing. 

In this position, the internally threaded sleeve on each 
gauge is screwed outwards; first, to move the crown wheel 
into mesh with the pinion and, secondly, to take up any end 
float on the opposite side. Axial movement of the screwed 
sleeves relative to the bodies of the gauges is transmitted 
to the dial indicators by the mechanical means already 
described, and the readings show the thickness of the shims 
to be fitted beneath each bearing. To the value indicated on 


a dial is added a predetermined amount to produce the 
desired pre-load condition in the bearing on assembly. 

A third dial indicator, mounted on a specially adapted 
magnetic base, is then used to verify that the crown wheel 
has the correct amount of backlash in its engagement with 


the pinion. After checking this—against a predetermined 
standard value—the gauge and the crown wheel assembly 
is removed from the axle housing, and the gauges are 


Backlash is checked by a dial indicator mounted on a magnetic base 


withdrawn from the assembly. Shims to the calculated 
value are fitted to each of the bearing shoulders of the 
assembly and the bearings are then pressed into position. 
The crown wheel assembly is then complete and is fitted 
into the axle housing. Gauging, fitting, and assembly is 
performed by one man, and the entire operation takes 


278 sec to complete. 


Axle bearings 

In this case the gauging problem is to determine the 
thickness of shims required between the brake back plate 
and the axle-tube flange in order to provide the desired pre- 
loading of the taper roller bearing in the hub. The 
measuring faces under consideration are the inner face of 
the brake back phate, the hub flange face, and the face of the 
centralizing button located in the crown wheel assembly, 
against which the end of the axle half-shaft abuts. It is not 
practical to simplify the problem by utilizing the axle-tube 
flange as a gauging surface as the thickness of the back 
plates is not constant. 

Two gauges are required, each comprising a long tube, 
closed by an end stop at one extremity and at the other 


Insertion of gauges into the 
axle tubes. Wedge device is 
in position on the crown wheel 
assembly. Half shaft and 
hubs are on left of carrier 
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provided with a sliding collar member. At its outer end, 
the sliding collar is furnished with a flange on which the 
hub assembly can be located. The axle half-shaft is accom- 
modated inside the lofig tube until it abuts against the end 
stop. A gap will then be left between the sliding collar 
flange and the hub face, and the width of this gap is 
measured by means of a dial indicator mounted on the 
sliding collar. Since the brake back plate is already 
positioned tightly between the inner face of the sliding 
collar and the axle-tube flange, the specific thickness of that 
component is already taken into The collar 
member is slid into a relative position on the gauge tube, 
moving the dial indicator bodily and thus effecting the 
necessary compensation for any departure from the nominal 
standard. 


account 


Gauging procedure 


It is first necessary to position the thrust button located 
in the crown wheel assembly, to a central position in order 
to ensure that the differential cross pin is free from contact 
This is simply and quickly effected by means of hinged and 
spring-loaded pairs of taper wedges, as illustrated. The 
next step is to place two brake back plates in position on 
the ends of the axle tubes and then to slide the gauges into 
the tube, making sure that the ends of the gauge tubes abut 
against the faces of the thrust button. On each gauge the 
collar is slid inwardly and secured to the axle-tube flange, 


Spring-loaded wedge 
device for centering 
thrust button on cross 
pin before gauging 


With the gauge in position the dial indicator is zeroed 
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Fitting shims to the required value prior to final assembly 


clamping the brake back plate tightly in position. With the 
gauge thus positively located, a gauge block having a flat 
surface is held up to the face of the collar flange to depress 
the dial indicator plunger to the level of the flange face 
The dial of the indicator is then turned to zero to enable 
a direct reading of the gap width to be made in a sub- 
sequent operation 

A half-axle shaft and hub is then 
gauge, making that the half-axle 
on the solid end stop of the gauge tube 
tance since the length of this end stop is identical with the 
distance between the two flange faces of the sliding collar, 
thus reproducing the exact conditions of the final assembly 
Consequently, the gap which appears between the gauge 
collar flange and the hub flange will represent the thickness 
of the shims necessary to eliminate all end float from the 
assembly. From the dial indicator mounted on the sliding 
collar the actual measurement of the gap can be read off 
To this reading a predetermined figure is added to provide 
a small amount of pre-load to the bearing 

Finally the half shafts, gauges and brake back plates are 
withdrawn, and shims to the required value fitted on the 
end of each axle tube. Brake back plates, half shafts and 
hubs are refitted and the whole assembly is then bolted up 
to complete 

The operation is carried out by two men, each operating a 
gauge at opposite ends of the axle, and requires 


inserted into each 
shaft end abuts 
This is of impor- 


certain 


102 sec 


Measuring the gap between the gauge and the hub flange 





JAGUAR PLATING PLANT 


An Aggregate of Two Automatic Plants and a Manually Operated Plant, all of Efco-Udylite Design, for Chromiu 





OR many years the decorative plating of the majority 
of the body trim parts for Jaguar cars had been con- 
tracted out to various firms of trade platers who had to 
satisfy a rigid specification for a finish of high quality. Only 
a minor proportion of the smaller component items were 
plated by hand methods at the Jaguar works. In 1959, faced 
with rapidly increasing production requirements, coupled 
with a desire to bring quality of finish under a single, direct 
control and to reduce plating costs, the Jaguar Company 
decided to install at the Coventry works, plant and equip- 
ment of a capacity to meet its current and foreseeable future 
needs. The contract for the complete project—design, 
construction and installation—was awarded to the Electro- 
Chemical Engineering Co. Ltd, of Sheerwater, Woking. 
After a comprehensive survey of the range of components 
to be processed, and the current and potential requirements 
of each item, it was decided to install three independently 
operable plants, identified as plants A, B and C. 


Plant A, copper plating, automatic 

This is a return-type, fully automatic, Efco-Udylite 
“Junior” machine but is provided with extended tank 
capacity. It is designed for the deposition of bright copper 
on a wide range of small polished steel components, including 
gear levers and other internal steel fittings. The automatic 
transfer of work from tank to tank is effected by a lifting frame 
carrying a cathode track from which the plating racks are 
suspended. Operation of the lifting frame and the pusher- 
type traversing mechanism is by means of solenoid-con- 
trolled hydraulic cylinders. While in the multi-stage tanks, 
the racks are not lifted but remain immersed when traversing 
movements occur. The hydraulic unit, with a single electric 


motor, oil pumps, and reservoir, is grouped with a contactor 
panel and control gear in a floor-mounted cubicle. 

Overall dimensions of the plant are 47 ft long, 6ft 2 in 
wide, and 9ft high. It includes twenty separate processes, 
the more important being: 


No. 1. Alkaline anodic clean; 180-200 deg F; 75 amp/ft’; 
4 min 34 sec 

No. 4. Acid dip; 50 per cent by volume hydrochloric acid; 
1 min 14 sec; rubber-lined tank 

No. 7. Alkaline anodic clean; 180-200 deg F; 75 amp/ft*; 
4 min 34 sec 

No. 10. Acid dip; 25 per cent by volume hydrochloric acid; 
1 min 14 sec; rubber-lined tank 

No. 13. Cyanide copper strike; 140 deg F; 40 amp/ft’*; 
4 min 34 sec; rubber-lined tank 

No. 16. Acid copper plate (““Ubryco” solution); 120 deg F; 


40 amp/ft*; 4 min 34 sec; air agitated; rubber-lined 
tank; volume 1,933 gal 
Other tanks are for air-agitated cold rinses between processes 
and a final hot rinse at 200 deg F. All air for solution 
agitation is passed through metal and nylon filters to remove 
any oil contamination, since the plating shop is in com- 
munication with an adjacent press shop. Hot tanks are 
heated by high-pressure, hot-water coils immersed in the 
solutions. Fume exhaust from certain tanks—cyanide copper 
and cleaners—is arranged on the lip-extraction system. 
Controls are grouped in a console, providing remote control 
of current density and of all auxiliary equipment. 
The work is carried through the process sequence on 
plating racks measuring 14inx24in deep. These may be 


View along the line of manual Plant C, with automatic Plants A and B on the left, in foreground and distance respectively 
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lating Body Trim Parts Under Strict Quality Control 


loaded to a maximum work area of 3-5 ft* and a maximum 
weight—raek and work—of 25lb. Throughput is at the 
rate of 36 racks per hour. 


Plant B, nickel and chromium plating, automatic 
Of generally similar design to Plant A, this is a return-type, 
fully automatic, Efco-Udylite “Cyclemaster” machine, with 
extended capacity. It is arranged for the bright nickel 
plating and chromium plating of both copper-plated com- 
ponents from Plant A and polished brass components. On 
this machine the plating racks are 14 in = 36in deep, have a 
maximum work area of 3-5 ft*, and may be 
maximum inclusive weight of 25 lb. Rate of throughput is 
60 racks per hour. Overall, the plant is 70 ft long, 7 ft wide, 
and 11 ft high, and twenty-five separate processes are 
incorporated. 
The more important of these processes are 
No. 1. Spray alkaline clean; 130-180 deg F; 5 min 30 sec; 
solution recirculated from reservoir tank below 
floor of loading bay 
. Cathodic alkaline clean; 180-200 deg F; 50 amp/ft 
3 min 30 sec 
Acid dip; 25 per cent by volume hydrochloric 
30 sec; rubber-lined tank 
. Cyanide copper flash; 140 deg F; 40 amp/ft*; 1 min 
30 sec; rubber-lined tank 
Bright nickel plate (Efco-Udylite 66 H_ solution); 
140-150 deg F; 60 amp/ft*; 25 min 30 sec; air 
agitated; rubber-lined tank. A double indexing 
mechanism allows plating time to be varied in ratio 
2:1, with a rack on each traverse stage or on 
alternate stages. Elsewhere the cycle is unchanged 


loaded to a 


a id; 


General view from the opposite end of manual Plant C 
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On the walkway railing 


Plant A, copper plating on steel components, with control cabinet on left 


Chromium plate (high-temperature, high-ratio solu- 
tion); 130 deg F; 300 amp/ft’; 6 min 30 
lead-lined tank; volume 2,812 gal 

Special arrangements have been made to control within close 


No 17 


sec; 


limits the temperature of the solution in the chromium tanks 
Heating is by circulated through 
titanium coils immersed in the soluuon. A balance is main- 
tained, however, by lead cooling coils, and by 
jackets built tank, walls and fed, 
through thermostatically controlled valves, with cold water 

No fume exhaust system is provided for the chromium 
process. Instead, the surface of the bath is thinly foam- 
blanketed with Zeromist, an Efco-Udylite product which 
reduces the surface tension of the solution. Mist and spray 
suppressed and fume extraction equipment ts 


high-pressure, hot water 


means olf 


externally on the side 


is effectively 


1 be seen the immersion timing units 
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Nickel tank of Plant B, with “plating out’’ tank at the end 


not required; this is an important advantage in reducing 
consumption of chromic acid. Applied in the correct ratio 
of concentration and with adequate control of bath tempera- 
ture, the method is accepted officially as meeting the 
purpose for which the Regulations—requiring mechanical 
means of spray or vapour removal from chromium plating 
workplaces—were established in 1931. Incidental advan- 
tages of Zeromist are reduced drag-out and, consequently, 
less contamination of rinse water. 

On the nickel plating tank a fume exhaust system is fitted, 
all the ducts being made of a rigid PVC material. At the 
end of the nickel tank, where the plating conveyor makes its 
this, 


return loop, is an electrolytic purification tank. In 
impurities in the solution are “plated out” on to collector 


plates. The nickel deposited is recoverable and, of course, 
is of value. Normally, the plates are removed for nickel 
salvage at intervals of six months. 

The last sequence stage of the “B” plant is a tunnel-type 
drying oven. Aijir is continuously recirculated by a fan 
through a heating battery to maintain a temperature of 


Loading and unloading 
station of Plant B, nickel 
and chromium plating of 
copper-plated steel parts 
from Plant A and polished 
brass components 
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Nickel solution storage tank. Below, filtration pumps and filter presses 


200 deg F, in which the plated and rinsed parts spend 
5 min Plants “A” and “B” are designed to handle 
relatively small parts of steel or brass. Larger components 
are processed on “C” plant, which is divided into two 
manually operated, power hoist, plating lines 


30 sec. 


Plant C, Section 1, copper plating, manual 

This Section of Plant C, corresponding to Plant A 
previously described, is arranged for copper plating large 
steel components, particularly bumper bars. The same solu- 
tions and the same process sequence are used; the only 
difference is that single instead of duplicated cold-rinse 
tanks are employed. A power hoist runs on a track over 
the line of tanks and an operator on the walkway lifts and 
traverses the racks of work suspended on flight bars as 
required. A single-stage tank on this plant is 3 ft 6in long, 
6ft 10in wide and 4ft 9in deep. The racks are 6ft 2 in 

3ft 6in deep and may be loaded with conventional com- 
ponents up to a work area of 10 ft* or with bumper bars or 
other relatively large components to a maximum of 32 ft’. 








Efco-Hendor filter 

presses are used for 

copper and nickel solu- 
tion purification 





Plant C, Section 2, nickel and chromium plating, manual 
Copper-plated steel components that have been processed 
in Section 1 and large components, such as door framings, 
in polished brass are nickel plated and chromium plated in 
Section 2. The process sequence and the solutions are the 
same as those described for Plant B. In this case, however, 
both the nickel-plating and the chromium-plating stages 
differ by the addition of single-stage tanks. These tanks— 
three for nickel and one for chromium—are each arranged 
as cells and provided with conforming anodes, particularly 
for bumper bars. An example is illustrated. Over this 
Section of Plant C, several overhead hoists are provided. 
In both the Sections of Plant C the process tanks are each 
equipped with immersion timing controls. Each timing unit 
comprises a timer; green, amber, and red signal lamps; a 
warning bell; and a warning horn. The timer is pre-set to 
the required process time, and this setting can be locked 
to prevent interference. When a rack of work is lowered 
into the tank a limit switch is actuated to start the timer, 





Copper solution storage tank, with mixing and filtration equipment below 








and while it is operation the green lamp is illuminated. At 
the end of the predetermined process time the green lamp 
is extinguished, the amber lamp is illuminated, and the bell 
rings. Thus the operator is given visual and audible 
warning that the process is completed. As the rack of work 
is hoisted from the tank the limit switch is released and the 
circuit reverts to its original staté ready for the next immer- 
sion. Should the operator withdraw the rack of work from 
the tank before the preset time has elapsed and the appro- 
priate signal has been given, the red lamp is illuminated and 
the warning horn will come into operation. In this manner 
the operator’s attention is called to his error, and the error 
is also brought to the notice of supervisory staff. 

Each of the automatic plants, A and B, is provided with 
an encircling Fisher and Ludlow “Flowlink” conveyor 
which, on one side of the plating shop, passes through an 
aperture in the dividing wall and into the polishing shop 





A bay in the racking area located in the polishing shop 


and in similar manner returns to the plating plant. In the 
polishing shop is a series of benches alongside the low-level 
run of the conveyor on which racks are unloaded and 
reloaded. Steel parts are racked and loaded on the Plant A 
conveyor. Copper-plated steel parts from Plant A are 
polished and then racked for conveyance to Plant B for 
nickel and chromium plating. Polished brass parts are also 
loaded on this line in the polishing shop. Finished work 
from Plant B is unloaded and inspected. On Plant C, steel 
components are processed in the Section 1 line and unloaded 
for polishing. At the same station polished, copper-plated 
components and polished brass components are started on 
the Section 2 nickel and chromium line. Inspection of these 
components is in an open area at the end of the line 


Auxiliary equipment 

At the start of Plant A and the end of Plant B are 
structures which support solution storage tanks, while under 
the tanks and within the confines of the structures, are the 
mixing tanks and filtration circuits for the solutions. The 
storage tank at the end of Plant A is for the acid copper 
solution used in Plant A and also in Section 1 of Plant C. 
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The capacity of this tank is 2,062 gal. Mounted alongside 
the tank is the fume exhaust fan for Plant A and the Roots- 
type air blowers to provide a supply of filtered air, which is 
piped to those processes in Plants A and C that require air 
agitation. 

Similarly, the storage tank located at the 
Plant B, is for the nickel solution used in Plant B and 
Section 2 of Plant C, and has a capacity of 5,087 gal 
Alongside this tank is mounted the fume extraction equip- 
ment and the air agitation blower for Plant B 


end of 


Filtration equipment 

The filtration equipment comprises circulating pumps and 
Efco-Hendor filter presses. For the acid copper and nickel 
plating solutions Mk VII presses are used, each having a 
capacity of 3,500 gal/hr. These filter presses and their 
associated pumps, which are of the La Bour centrifugal type, 


are housed under the storage tanks, on a floor of acid- 
resisting tiles. Alkaline copper-strike solution is con- 
tinuously filtered in Hendor Mk III filters, each of a 
capacity of 440 gal/hr. 

Both the copper- and the nickel-plating tanks are fitted 


with diaphragms such that the anode and cathode compart 
ments are separated. The solution is pumped from one 
compartment, through the filters and returned to the same 
compartment. Diaphragms are of Terylene and ensure a 
particle-free compartment in which the articles are plated 
and obviate the need for anode bags. Also in the filtration 
circuit are situated the carbon heat exchangers, through 
which the solution is pumped continuously. 


Rectifiers 

All the rectifiers supplying the low-voltage direct current 
for the electrolytic processes are arranged along the length 
of a balcony, adjacent to the plating shop. They are con- 
trolled by stepless regulating transformers, also mounted on 
the balcony. The main electrical supply from the sub- 
station, is fed by armoured cable to two main switch and 
contactor cubicles. These cubicles, which are dustproof, 
compartmented enclosures, contain the main switchgear for 
each rectifier, together with protective equipment and 
remotely operated contactors. The supply is taken from the 
cubicles to the regulators, thence to step-down transformers 
and the rectifiers. These are all of the selenium type, the 
smaller sets being oil-immersed while the larger sets are of 
the directly water-cooled “Wesculite” type manufactured by 
the Westinghouse Brake and Signal Co. Ltd. The installed 
rectifier capacity totals 62,500 amps, and this current is taken 


Thermostatically controlled water jacket on chromium tank of Plant B 
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A cell tank fitted with 
conforming anode bars 
arranged for plating 
bumper bars, Plant C 





tanks by an installation of ten tons of 


and five tons of copper busbar 


to the 
aluminium busbar 


process 


Electrical control and instrumentation 

Each plant is complete with its own multi-motor control 
cubicle, which also houses the controls and instrumentation 
for the rectifiers. Each rectifier can be switched on and off 
from these cubicles by the operation of push buttons, and 
similarly the rectifier outputs can be regulated. The cubicles 


are on the shop floor, located for convenient operation 
adjacent to the appropriate plant. Measurement of currents 
ibove 5,000 amps is made by the use of transductors, 


mounted on the d.c. bars, while shunts are used for other 


measurements 


Temperature control 

All solutions are automatically temperature regulated by 
thermostats and motorized valves. The motorized valves are 
situated in the high-pressure, hot-water lines, adjacent to 
the heat exchangers or heating coils. Because of the closer 
control required in the chromium-plating tanks, and in order 
to remove the heat generated in the electrolytic process, 
cooling coils are also immersed in the chromium plating 
solution and, in the case of Plant B, a water jacket is also 
fitted to the tank. The water flow in these coils and jacket 
is also thermostatically controlled, using motorized valves. 


Bank of three timing units for process tanks in Plant C 








Vertical Boring and Turning Mill 


Elevating Cross Slide Substantially Increases Swing and Height Capacity 


EBSTER AND BENNETT LTD, of Coventry, have 

recently introduced a new, single-column, boring and 
turning mill Type EH, which embodies an elevating cross 
slide. This represents a marked departure from the con- 
ventional mill having a fixed cross slide. On the new 
machine the cross slide, on which the turret assembly moves 
horizontally, is itself arranged to move on vertical bearing 
slides. Thus, the scope of an already quite versatile machine 
is considerably extended, and its usefulness in die shops, 
maintenance workshops and to heavy vehicle manufacturers, 
is thereby enhanced. This new machine is a development 
of the established DH model, which is of the conventional 
fixed cross slide form of, construction, and special care has 
been taken during design to ensure that all attachments 
available in conjunction with the earlier model can also be 
used on the new machine. These attachments include 
devices for taper generating, screw cutting, built-in elec- 
tronic profiling, and an interchangeable ram slide. 

There is a separate motor for elevation of the cross slide, 
and limit switches are provided for safety in operation. The 
bearing slides are supported by retainers and guideways 
integral with the main frame of the machine, and the adjust- 
ment is effected by a taper gib arrangement. Provision is 
made for a swivelling movement for the turret slide, and for 
this purpose gearing to afford accurate adjustment is 
employed. An optional extra is a power-rotated turret 
having push-button controls mounted on a panel adjacent 
to the control panel of the machine. 

All the machine controls—for speeds, feeds, rapid power 
traverse and cross slide elevation — are mounted on one 


Rear view of the machine. Electrical control equipment is housed in a 
cavity in the main frame 








The type EH mill is designed to use the range of attachments available 
for use with the type DH model 


panel, and there is a choice of 12 speeds and feeds, which 
are selected by means of a hydraulic change system used in 
conjunction with direct-reading dials. Provision is made for 
the fitting of automatic starter equipment for all the electric 
motors, with the control push-buttons mounted on a separate 
panel adjacent to that for the machine controls. All the 
electric control equipment is housed in a cavity fitted with 
a metal door, in the rear of the main frame; this can be 
seen in the illustration. 

A range of three machines is produced. With the smallest 
of these, there is a choice of four speed ranges and, with the 
larger ones, five. Chuck diameters in inches are used in the 
designation of the machine sizes: these are EH 36, EH 48 
and EH 72 respectively, but the corresponding work 
diameters that can be accommodated are 46in, 58in and 
84in. The drive of the four-jaw chuck is effected by a ring 
gear and pinion. For the smallest machine, the maximum 
height under the cross slide is 40in and for the two larger 
ones it is 48 in; the minimum heights are 19in and 24in 
respectively. The total height of the space required for the 
accommodation of the three machines, in ascending order 
of size, is 132 in, 156 in and 160 in, and floor areas 
necessary respectively are quoted by the manufacturers as 
being 80inx<118in, 100inx132in and 120in 152 in. 


Welding Mild Steel 


BRITISH Standard B.S.693:1960, has recently been 
published. It is a revised version of the 1940 edition and is 
considered to be of application to all forms of structures 
other than pressure vessels and pressure pipelines, for which 
special standards exist. The new standard sets out the 
requirements for the oxy-acetylene welding of general purpose 
mild steel having a tensile strength not exceeding 
33 tons/in? and containing not more than 0-25 per cent 
carbon, 0-060 per cent sulphur and 0-060 per cent phosphorus. 
Copies can be obtained from the British Standards Institution, 
Sales Branch, 2 Park Street, London W.1; its price is 6s and 
postage will of course be charged extra to non-subscribers. 
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CURRENT PATENTS 


SELECTED ABSTRACTS OF RECENTLY 


Compression ignition engine 


THs patent deals mainly with the shape 

and disposition of a combustion 
chamber in a compression ignition engine, 
and with the distribution of fuel over the 
surface of this chamber. The combustion 
chamber A is situated in the head of the 
piston, and is in the form of a hollow 
sphere whose centre is offset from the 


No. 856289 


piston axis. Between the chamber and 
the compression space above the piston is 
a throat consisting of two overlapping 
bores B and C; the larger illustration 
shows that the common plane of their axes 
is approximately tangential to the chamber, 
and at an angle D to the axis of the piston; 
the smaller illustration, which is a sectional 
view through the common plane, shows 
that the axes converge at the level of the 
top face of the piston. 

At the intersection of the throat and 
the chamber there is a natural protuberance 
E. During operation, two jets G of fuel 
from the injector H impinge on the walls 
of bores B and C in such a way that fuel 
flows rapidly down into the combustion 
chamber in a continuous film. The 
upward movement of the piston and the 
eccentric disposition of the chamber give 
rise to the entry of turbulent air into the 
chamber. Some of this air takes up the 
fuel adhering to the protuberance E, and 
turbulence further promotes the mixture 
of fuel and air, but in case the resultant 
compression ignition is not sufficiently 
complete there is a further jet F, termed 
an ignition jet, from the injector. 

A feature of the angle D between the 
piston axis and the plane of the throat 
axes is that it is so slight as to have no 
appreciable effect om the impingement 
characteristics of the fuel jets against the 
throat wall, regardless of the fact that the 
vertical position of the piston varies slightly 
according to the timing of the injection. 
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This means that the varying of injection 
times, to suit different fuels, can be effected 
in the engine without loss of combustion 
efficiency Additionally, the degree of 
turbulence promoted in the combustion 
chamber obviates the need for special 
features such as the masked valves of 
conventional compression ignition engines 
Patent No. 856289 Maschinenfabrik 
Augsburg-Nurnburg A.G. (Germany 


Wheel suspension 


T is held that a conventional wheel 

suspension system embodying wishbones 
and a torsion bar tends to be bulky and 
heavy and that the bearings have to be 
manufactured to needlessly fine limits 
The specification puts forward a design 
that does not have these defects to 
an extent as earlier and 
incidentally, reduces the cost of manu 
facture. In the illustration is shown the 
lower of a pair of wishbones B, which can 
be of metal construction, and a 
torsion bar spring D arranged longi 
tudinally in the vehicle chassis 

The forward end of the torsion bar is 
carried in a sleeve J, which is an integral 
part of the wishbone, and the rear end is 
fixed in the end of a protective tubular 
member E At the rear, the tubular 
member is supported by a rubber insert H 
and a bracket C bolted to the vehicle 
chassis; at the front, it is supported by a 
cross-member A which, in turn, can be 
connected to the chassis by rubber mounts 
or buffers. A pre-stressed rubber bush F 
is interposed between the cup-shape 
forward end of the tubular member E and 
the sleeve J in the leading arm of the 
wishbone 

The rearmost arm of the wishbone 
terminates at a pin, which is carried in 
another rubber bush G, the mounting for 
which is attached to the tubular member 
E. At the apex of the wishbone is a 
hole M for the hub mounting pin, and 
inboard of this is a shackle L and a rubber 
bush K, which form the detachable lower 
mounting of a telescopic damper. The 
angle N between the inboard pivot axis 
and the torsion rod axis is approximately 


such 


systems also, 
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ISSUED SPECIFICATIONS 


12 deg, and the distance between pivot 
points a and b is substantially the same as 
the distance from the inboard pivot axis 
to the centre of hole M. Patent No 
854557. Ferdinand Porsche (Germany 


A constant-velocity universal joint 
suitable for large working angles 


“THIS joint is made up of three main 
parts: two identical shafts A and B 
with forked ends, and a spherical core C; 
the flanks of each fork, over their whole 
lengths, register in a groove around the 
core Both grooves are, of course, in 
planes mutually at right angles; they do 
not completely surround the core but, 
instead, are of C shape and therefore do 
not intersect. Ball races are formed in the 
sides of the grooves and in the correspond- 
ing flanks of the forks, and the developed 
lengths of these and those of the 
cages D are such that there is one ball 
clear of the prong of each fork when the 
shafts are in line; this ball does not 
transmit any load until the angular deflec- 
tion is 15 deg, so full torque can still be 
transmitted at greater angles of deflection. 
Angular deflections of as much as 40 deg 
are acceptable in both planes. 
The ball races are designed in the 
manner of high-shouldered bearings, to 


races 


LO ‘ 


“p 
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allow for axial thrust, and provision is 
made in the specification for an alternative 
scheme in which separate part-circular 
races are fitted in widened grooves in the 
core, and for a further alternative scheme 
involving similar half-races. In the lower 
right illustration, which is a composite, 
are seen sectional views of all three types 
of ball race. Also shown sectionally in 
this view is a protective sleeve E incor- 
porated in an alternative design of core 
whose outline is cylindrical. Corrugated 
rubber shrouds are fitted, in this last 
design, between the ends of the protective 
sleeve and the widened flanges of the 
shafts A and B, for the purpose of dust 
protection. Patent No. 856063. Gellen- 
kwellenbau G.m.b.H. (Germany). 








Leaf spring with modified rate 
characteristics 


[NX the illustration is shown the suspen- 

sion system for the rear wheel of a 
road vehicle. A leaf spring has a con- 
ventional shackle A, at the rear, to link 
it to the frame. Between the axle mount- 
ing and the front eye F of the spring 
there is a third eye, formed in the top- 
most leaf of the spring. 

Another shackle B connects this eye to 
the rear of an auxiliary spring C, which 
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consists of one leaf whose front eye is 
attached to the spring mounting bracket 
at point E, above and slightly forward of 
point F. An abutment D is fixed to the 
underside of the chassis frame, its dimen- 
sions being such as to cause it to bear 
lightly on spring C under conditions of 
low static load. The curvature of the 
abutment is designed so that progressive 
increases of spring deflection causes pro- 
portionately varying lengihs of the spring 
to contact it. 

Upward movements of the axle, there- 
fore, have the effect of reducing the 
unsupported length of spring C, and 
provide an increasing resistance to further 
deflection of the main spring. The stated 
aim of this design is the provision of a 
comfortable ride over uneven roads. An 
advantage claimed is that when the weight 
is removed from the road wheel, as in a 
jacking operation, the spring C rests on 
the front eye F of the main spring, so that 
downward deflection is limited and a 
reduction in the amount by which the 
axle hangs is effected. 

A further advantage of this last feature 
is that it can be utilized, either as shown 
in the illustration or with other stops 
replacing F, to increase rebound stiffness 
of the spring over part of its travel. A 
point made in the specification is that 
although a semi-elliptic spring is illustrated 
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and described throughout, the modifica- 
tions are equally applicable to quarter- 
elliptic springs. Patent No. 855805. 
Standard Motor Co 


Fan with rubber insulated blades 


A MONG the many noises liable to 
«> displease occupants of cars is that 
emitted by the fan of the engine cooling 
system. The patent covers the design of 
an axial flow fan that has been found to 
have an appreciably lower noise level than 
that usually experienced with the normal 
pressed steel or fabricated type. Rubber 
is used in this design to minimize the 
transmission of noise and vibration. 

Each of the blades A is manufactured 
separately and, when positioned in the fan, 
is clamped at its root between the two 
components B and C that form the hub. 
The root of each blade is dovetailed in 
section, and the two faces of the hub com- 
ponents that register with the flanks of 
these roots are tapered so that the blades 
are restrained from radially outward 
movement. Interposed between the flanks 
and the conical faces, however, is the sheet 
rubber E that acts as an insulator of noise 
and vibration. 

A ring of equally spaced bolts holds the 
two components of the hub together, and 
provides the clamping force that helps to 
retain the blades. One bolt passes through 
a hole in the root of each blade, and a 
rubber bush D is interposed between the 
bolt shank and the hole. The radial 
mating faces of adjacent roots of the blades 
‘are shaped so that the components afford 
positive support to each other. Patent No. 
854690. Serck Radiators Ltd. 


Vehicle springing 
A SYSTEM is 


suspension 


put forward wherein the 
medium for a_ vehicle 
consists principally of only one spring, 
preferably a hydro-pneumatic one, and 
incorporates resilient hydro - mechanical 
couplings to cayse opposite wheels to rise 
and fall together. . To each wheel hub is 
attached a piston and cylinder arrange- 
ment, by means of which vertical displace- 
ments of the wheel are transmitted 
hydraulically toa hydro-pneumatic spring T 
containing an air chamber S. Diagonally 
opposed wheels A and D are served by 


No. 855257 


80 


pipe lines E and H; these lines pass 
through two gear-type hydraulic motor- 
pumps L and M interconnected by a 
torsion rod O. Similarly, wheels B and C 
are served by pipes F and G, torsion rod 
N and motor-pumps J and K. The 
hydraulic pipes P and Q connect respec- 
tively motor-pumps L and J, and M 
and K; P and Q are themselves inter- 
connected by a pipe that runs by way of 
R to the spring T. 

Five types of suspension behaviour will 
now be considered: 
a) All wheels deflect together. Hydraulic 
pressure rises uniformly in pipes E, F, G 
and H, and in P, Q and R; the spring T 
is loaded. Motor-pumps J, K, L and M 
are not affected, so torsion bars N and O 
do not move. Springing is thus entirely 
by spring T, which can be made as soft 
as desired. 
b) Crossing a transverse ridge. Two 
front wheels C and D rise, and in so doing 
increase the pressure in G and H; motor- 
pumps J and L, operating as motors, are 
set in motion in opposite directions, and 
the pressures in P, Q and R rise. Simul- 
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taneously, the movement in motor-pumps 
J and L is transmitted through torsion 
rods O and N to M and K, making them 
run as pumps. All three springing media 
N, O and T are thus in operation, and 
soft springing is experienced. 

c) Pitching during braking or acceleration. 
During braking, for example, pressure in 
G and H rises by a certain amount, and 
in E and F falls by the same amount. 
Motor-pumps J and L experience opposed 
oil delivery, while motor-pumps K and M 
experience opposed oil suction; there is, 
therefore, no pressure increase in P, Q and 
R. However, the torsion rods N and O 
are subjected to twisting, and the degree 
of pitching will be controlled by the 
amount by which they twist: stiff torsion 
bars reduce pitching, and since this stiff- 
ness has no effect in the condition (a) and 
relatively little in (b), its incorporation is a 
satisfactory compromise. 

(d) Rolling on bends. When a left hand 
bend is taken, for example, pressure rises 
in F and H, and falls by a similar amount 
in E and G. The pairs of motors J, K 
and L, M again behave in such a way 
that the torsion bars twist but there is no 
pressure rise in P, Q and R. Rolling is, 
therefore, controlled by the stiffness of the 
torsion bars. 

e) Diagonally opposed wheels deflecting. 
If wheels B and C rise, and wheels A 
and D fall, the hydraulic fluid moves freely 
through G, P, H and E, Q, F, with no 
change in pressure in P, Q and R, and 
with no twisting of the torsion rods. 
Therefore, only the small forces that arise 
from inertia of the hydraulic fluid are 


transmitted to the vehicle. Patent No. 
855257. Daimler-Benz A.G. (Germany). 
Automobile Engineer, February 196] 
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The Double Row Self-aligning 
Ball Journal 


This bearing is intended for use where it is not 
possible to ensure accurate alignment. It is compact, being 
of the same dimensions as the single row ball journal in 
the equivalent series. 

The self-alignment is provided by the outer race 
being ground to spherical form to swivel over the balls, 
the centre of curvature being the centre of the shaft. 

It will be seen that the contact angle between the 
balls and track is very small and as the form of the outer 
race track affords little support to the balls, the bearing 
has less axial load capacity than that of the corresponding 
rigid ball journal . 


HOFFMANN DOUBLE ROW SELF 
ALIGNING BALL JOURNALS 
are made in the following series: — 


INCH SIZES—LIGHT AND MEDIUM 
METRIC SIZES—LIGHT AND MEDIUM 


WITH TAPER SLEEVE AND NUT 
INCH AND METRIC SIZES—LIGHT AND MEDIUM 


AND ALSO IN A WIDE SERIES 
METRIC SIZES—LIGHT AND MEDIUM 


Manufacturers of precision ball and roller bearings —established 1898 
(CD THE HOFFMANN MANUFACTURING CO. LTD. CHELMSFORD, ESSEX 
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SHEFFORGE 
STEELS 





QUALITY STEELS 
FOR ALL INDUSTRIES 


WRITE FOR LITERATURE AND STOCK LIST $F 102 


SHEFFIELD FORGE & ROLLING MILLS CO. LTD. 
"SHEFFIELD 44274. MILLSANDS, SHEFFIELD 8 Cs stcronce sHerrevo 


TELEX No. 54-215 
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RENOLD chains 
and the motorways 





The modern motorway is built by machines London=Birminghem Metorwey 
Broughton flrever. 

machines. Renold chains play 

beginning to end—in the quarryin 

of the raw materials, in the cuttin 


the motorway itself and finally 


of the vehicles running or 
Renold chains are everywhere. 


RENOLD CHAINS LIMITED © MANCHESTER 
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The assembly line of Ford Motor Company Ltd. at 
Dagenham, where “BROOMWADE” Compressed Air 
equipment is used. 


Photograph by courtesy of Ford Motor Company Ltd. 


AW 47 


Men who build cars 


use 


Air Compressors 


& Pneumatic Tools 


YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX NO. 
Telephone: High Wycombe 1630 


British Cars have won a world-wide reputa- 
tion for design and quality. The demand is 
increasing. As a result, new factories with 
longer production lines are being built and 
equipped with the most modern equipment. 

For many years, “BROOMWADE” pneu- 
matic equipment has served this industry well 
and it is significant that the demand for 
“BROOMWADE?” products is also increas- 
ing. There are outstanding reasons for this 
ECONOMY, EFFICIENCY and RELIA- 
BILITY coupled with intensive research and 
development to keep “BROOMWADE?” Air 
Compressors and Pneumatic Tools up-to-date 
with modern trends and requirements. 

In addition, “BROOMWADE” Technical 
Representatives and Service Engineers are 
works trained to provide customers with the 
best advice and service. 

“BRCOMWADE” manufacture a wide 
range of Air Compressors and Pneumatic 
Tools covering the requirements of the 
engineering industry. 


HIGH WYCOMBE, BUCKS. 


10 lines) Telex: 83—127 





Autcemobile Eng‘neer, February 


1961 








Y) 
ad 
q 
Ww 
tn 
~ 
0 


n 


vailable ij 


A 


BER 


LEATHER AND SYNTHETIC RUB 


N & CO. LTD. 


CHARLES WESTO 


dard Oil Seal 
request, 


n 


A copy of our Sta 
Catalogue will be sent on 


irwel! Bank Works, Dougias Green, Pendieton, Salford 6 


2867-8-9 Tetex: 66-2656 
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ephone 


Holborn 0414 


London 


Birmingham era ngton 5458 


Telex 2.2682 
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SOUND 
SPECTROMETER 
SPM 1 


A Sound Spectrometer conforming fully with the 
international requirements of the Rapallo Convention. 
the Advance SPM1 provides for the accurate and rapid 
measurement and analysis of noise from any source. A 
compact and light-weight instrument, self-contained 
with its own battery power supply and sensitive micro- 
phone, the SPM1 is truly portable and well adapted to 
a wide range of applications involving the measurement 
and calculation of : 


ye SOUND LEVEL AND NUISANCE VALUE 

% ACOUSTIC INSULATION 

ye BACKGROUND NOISE AND SPEECH VALUE 

ye ACOUSTIC AND VIBRATION INVESTIGATIONS AND 
ANALYSES 





SPECIAL FEATURES INCLUDE 


Built-in meter for monitoring sound pres- 
sures from 20dB to +150dB and 
‘loudness’ at three ‘weightings’ 

Jack for connection of headphone for 
aural monitoring 

Choice of eight filters covering the range 
20c/s to 12000c s 

Built-in retractable microphone 
Provision for connection of external 
microphone, or for connection of trans- 
ducer or accelerometer for vibration 
measurements 











THE ESSENTIAL INSTRUMENT FOR ALL 
ACOUSTIC INVESTIGATIONS 


NETT PRICE in U.K. £210 





dvante COMPONENTS LIMITED 


ees INSTRUMENTS DIVISION 2 a 
ROEBUCK ROAD + HAINAULT + ILFORD + ESSEX * TELEPHONE : HAINAULT 4444 
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CROWN 
WHEELS and 


PINIONS 


A vital contribution to the 
efficiency and reliability 
of cars and trucks 


supplied by 


—AEPIRTH-DERIHON- 


SHEFFIELD & DARLEY DALE 


High Quality Drop Forgings 
for the Automobile and Aircraft Industries 
THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD. 
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From men of vision in 1910: a very advanced design indeed 


When George Sankey and Sir Richard Paget, Bt. produced the first pressed and welded detachable motor 
designed this car in 1910, Sankey had more than 50 car wheel ever made. Since then they have become 
years’ reputation as steel pressing experts behind them. Europe’s—and the Commonwealth’s—largest producers. 
That other manufacturers did not achieve this simplicity Today their daily output of vehicle wheels exceeds 
of design till many years later need not concern us here. 20,000; and their customers—for wheels, chassis frames 
But the car serves to show how closely in touch Sankey and auto body panel assemblies—now include the entire 
were with motor car design and development as long motor industry. In the past 12 years alone their factory 
ago as IQI0O. area at Wellington has multiplied seven times 

About this date, pursuing their main business as pressing About Sankey of Wellington two things are sure: they 


experts, and here, too, well ahead of their time, Sankey are experienced ; they are expanding 


Sankey 


eo} ee A Pee), | 


JOSEPH SANKEY & SONS LTD - HADLEY CASTLE WORKS - WELLINGTON, SHROPSHIRE - TELEPHONE: WELLINGTON 4321 
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BROACHING 
MACHINES 


SUMT & TOOLEO BY 
MATRI 


COVENTRY GAUGE & 
“Jf TOOL COMPANY LTD 


i 


jovi oll! 


The above illustration shows a fully-automatic set-up for 
internal broaching of gears. 


The pre-stacked components are loaded, clamped, broached 
and ejected automatically. 

The tooling is readily converted to accommodate larger or 
smaller components, and is fool-proofed to guard against 
accidental damage. 

This fully automatic, electrically controlled machine produces 
200 components per hour. 

Semi-automatic cycle models and untooled machines are 
available. 

When you specify tooled-up British-built ‘AMERICAN’ 
Broaching Machines, you can be sure that the Machine, 
Broaches and Fixture will operate in perfect co-ordination, 
because they are designed that way with your particular 
broaching requirements in mind. 


, for further particulars write or telephone TODAY 
ROCKWELL 
‘Be ee co 


~~ WELSH HARP, EDGWARE RD., LONDON, W.W.2. 
oecaeeeead TEL: GLADSTONE 0033 


ALSO AT BIRMINGRAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-—TEL: MERRYLEE 2822 
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for outstanding quality 


Modern manufacturing techniques and first class 
workmanship enable BHB Pistons to obtain the high 
operative standard and consistent performance 
demanded by the Automobile Industry. 


Manufactured by 


+ 
automotive 
+ . es * 
engineering limited 
ONE OF THE SHEEPBRIDGE ENGINEERING GROUP 
the green, twickenham, middlesex * telephone POPesgrove 2206/9 - telegrams *“MOTIF’ twickenham 
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iT’S A WELDER’S WORLD 


AEI can supply all his welding equipment 


RESISTANCE Spot Welding (pedal or power operation) 
WELDING Projection Welding 

Seam Welding 

Roller Spot Welding 

Upset Butt Welding 

Fiash Butt Welding (semi or fully automatic control) 


ARC WELDING Metallic Arc Welding (Hand or Automatic) 
EQUIPMENT Submerged Arc Welding 

Inert Gas Arc Welding 

Atomic Hydrogen Welding 


ARC WELDING AEI Electrodes to meet every electric welding need 
ELECTRODES 


RESISTANCE Rivet Heating 

HEATING Hot Riveting 
Wire Rope Parting and Sealing 
Tubular Sheathed Elements 
Radiant Heating 


Send us your problems 


Welding Engineers are available for consultation at AEI Offices in most parts 
of the country, and a development section is maintained at Trafford Park 
Works, where samples of most types of work may be welded. 


Welding Engineers are available at these District Offices: Birmingham Cardiff 
Glasgow Leeds London Manchester Newcastle Sheffield. 


CAEI) Associated Electrical industries Ltd. 
Transformer Division Heating & Welding Department 
TRAFFORD PARK, MANCHESTER 17 


L/wool 
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PROVIDE THE 
PERFECT BRAKE 


WESTINGHOUSE BRAKE AND SIGNAL CO., LTD. 


(AUTOMOTIVE & INDUSTRIAL PRODUCTS DIVISION) HANHAM RD.. KINGSWOOD BRISTOL. BRISTOL 67-178! 
Sales Agents for Road Transport Undertakings: 
EQUIPMENT & ENGINEERING CO. LIMITED 2-3 NORFOLK ST. STRAND LONDON W.C.2 
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SAVINGS 
PILE UP with Torrington needle bearings 


You get performance-plus at a low unit cost when you 
specify Torrington Needle Bearings. A full complement 
of small-diameter rollers provides a maximum number 
of contact lines. The result — a higher radial load 
capacity at a lower unit cost than any other 

bearing of comparable size or performance. 

Precision rollers operate smoothly and efficiently 
with a low coefficient of starting and running 

friction. Positive roller retention is ensured 

by turned-in lips on the outer shell, permitting 

faster and easier installation or assembly. 

Your Torrington representative is an expert on 

Needle Bearings. For full information on how 

they can bring savings and improved product 

design and performance call in Torrington. 


TORRINGTON NEEDLE 

BEARINGS FEATURE: 

@ High radial load capacity 

e Low coefficient of starting and running friction 
@ Low unit cost 

@ Long service life 
TORRINGTON BEARINGS 


BEARINGS DIVISION: TORRINGTON AVENUE, COVENTRY. 
LONDON AND EXPORT OFFICE: 7-10 ELDON STREET, EC2. 


THE TORRINGTON COMPANY LTD o.Ascow orrice: 8 WELLINGTON STREET, C2. 
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Rising output demands maximum pro- 
duction efficiency. The high physical 

and mechanical properties and excel- 

lent machinability of GF Malleable Iron 

make it an ideal material for many 

components. The cleanness and good 

surface finish of GF Castings reduce 

subsequent processing to a minimum. 

Their tensile strength, good elongation S 
and exceptionally high yield point com- Prod U cil 0 n ta rg eTs 
mend them for arduous duty. Our 

advisory service is at your disposal. 


The castings illustrated are steering boxes 
for commercial vehicles. 


MALLEABLE CASTINGS 


BRITANNIA IRON AND STEEL WORKS LIMITED 
BEDFORD Telephone: Bedford 67261 ENGLAND 
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GOT YOUR COSTE 1M HALF 
With the tool rolaling 


~ UP TO SIX TOOLING STATIONS (Ez td 
~ A COMPLETE RANGE OF MODELS 


TO MEET ALL PRODUCTION NEEDS 


ENQUIRE NOW As to just where and how the ‘Endomatic’ 


can cut your production costs * 


te COMPLETE ENGINEERING SERVICE AVAILABLE ON YOUR OWN PROBLEMS Phe 


MADE BY: GIDDINGS & LEWIS-FRASER LTD., ARBROATH, SCOTLAND. TEL: ARBROATH 2033. GRAMS: GALFRA 


SOLE AGENTS FOR U.K SYDNEY G. JONES LTE 8 BALHAM HILL, LONDON 5S.W.12. TEL BATTERSEA 3246 FRAS E R 
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A NEW SPECIALISED 
SERVICE ON 
MACHINERY FOR 


MANUFACTURING, 


Tahaclaarcharelirel FABRICATING AND 
plastics 
engineering 


PROCESSING PLASTICS 


FROM FEBRUARY 1961 


International Plastics Engineering will meet an 
urgent and growing need of the plastics engineer, works 
manager and process technologist. It will provide a full, 
technically detailed information service on machinery 
for manufacturing, fabricating and processing plastics, 
dealing with these specialised subjects with a new depth 
and scope. The increasingly rapid world developments of 
plastics machinery have made a separate specialised 
journal essential. 

International Plastics Engineering will complement 
the services of British Plastics, which will maintain its 
broad coverage of all plastics developments. The new 
journal will be similar in format, will provide the same 
high quality and number of illustrations, and will be avail- 
able under an advantageous combined subscription rate 


with British Plastics. an ILIFFE journal 
from the world’s largest 


An associate journal of British Plastics technical and trade group 





SECURE THIS NEW SERVICE FROM THE BEGINNING SPECIAL SUBSCRIPTION RATES e 





To lliffe Industrial Publications Ltd International Plastics Engineering 

Dorset House, Stamford Street, London SEI | year (12 issues) 2 10 0 
U.S. $7.00 

Please enter my subscription as indicated (tick 


appropriate box on right) | enclose remittance for 





Combined subscription rate to 

British Plastics (normally £2. 12. Od.) and 

international Plastics Engineering 

| year (12 issues each journal) £4 0 0 
U.S. $11.50 7) 


(PLEASE PRINT) 


rn 





COMPANY 
To current subscribers to British Plastics, 


International Plastics Engineering 
oeeesenens 7 eri will cost only 
1 year (12 issues) fi 8 0 fF 
U.S. $4.00C} 
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“4 
Oil Seals are no different from any other items of equipment. If you buy cheaply, 


you replace frequently. A rd > i— > 


How much wiser to buy a seal that costs you a penny or so more originally, but by 


its length of life and reliability saves you that penny and pounds besides. 


Superfect Seals might cost that penny or so more—and if so there are good reasons. 
Our continual research into the problems affecting oil sealing, our strict maintenance 
of quality production, the use of first-class raw materials and exhaustive inspection of 


the finished product all add up to SuPerfection. 


Are you being penny wise only to be pound foolish? 


If so you'd better sce us about it. 


SUPER OIL SEALS AND GASKETS LEIRtteyv 


FACTORY CENTRE BIRMINGHAM 30 
TELEPHONE: KINGS NORTON 204! 
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TEA PAT : 
Tat Fi N 4% CAPACITY:— : 
| . \ 1. Plastics | The 
’ (a) Injection Moulding to 10 Ib by weight 
scorer CO-ORDINATORS 
(b) Compression and Transfer. All phenolic, r 
urea and dough moulding compounds. 
(c) Blow Moulding off thermo-plastic SERVICE 
materials. 


(d) Vacuum forming. (Engineering) LTD. 
(e) Extrusion (all kinds of sections and 


rounds ) SHADY LANE 
(f) Lay flat blown film. , 
BIRMINGHAM 22A 


Ferrous and non-ferrous machined and 

pressed parts. 

Spraying, Embossing and Printing on CAPACITY 

plastic. |} TELEPHONE FOR THE 

Complete assemblies. 

Ssspdhaiiined abhinaiie "% GREat Barr 4237 MANUFACTURE 

! OF ANY 

PLASTIC 
COMPONENTS 
FOR 
ANY 
INDUSTRY 








for efficient sealing and 

perfect alignment. Does not 

suffer from distortion or side flow 

under heavy load and retains applied 
torque. 


Selected asbestos fibres blended and felted into a sheet with 
a heat oil resistant synthetic rubber compound results in 
a product of a homogeneous structure and density. 
G.63 is an economical material for use at relatively high 
temperatures and where medium to low internal pressures 
are likely to be encountered. 


PHYSICAL PROPERTIES. Tensile strength 1000 p.s.i. minimum. 
Compression range 25-30°,, under 1000 p.s.i. Recovery 40°, minimum. 


After ageing Shrs. at 300°F in ASTM No. 1, thickness increase is 5°/, 


Consult Coopers Technical Engineers on sealing problems MECHANICAL JOINTS LTD., SLOUGH, BUCKS Tel. 24511/5 


Cogent 
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MALCUS 


FULLY AUTOMATIC 
SURFACE GRINDERS 


These MPR machines are manufactured 
in 3 sizes sor 1,000, 1,500 and 2,000 mm 
table length, and our standard 














surface grinders, type MP, for 625, 
750 and 1,000 mm table length. 







STRAIGHTENING MACHINE 


MALCUS Straightening Machine for bars of 
4”-8”" diameter and tubes up to 1}” diameter 
and of lengths up to 13 feet. This is a new 
type of straightening machine operating 
according to a patented method. 

















CENTRELESS GRINDERS 


With MALCUS precision 
Centreless Grinders with cold running 
block bearing Ward-Leonard coupling 
and micrometer adjustment, 

tolerances according to ISA 6 are 


SOLE AGENTS: easily obtained in continuous 
running. The machines are manu- 


Send for full details factured in 2 sizes and different 


of these and other kinds of feeding attachments. 
models in the Malcus range. 


Always Selsons for Machine Tools 


The Selson Machine Tool Co. Ltd 


SUNBEAM ROAD, LONDON, N.W.10. STANNINGLEY, Near LEEDS ° | 
Telephone Elgar 4000 Telephone Pudsey 2241 B00)! 

And at Kingsbury (Nr. Tamworth). Manchester. Glasgow. Swansea ? Tyne anuP} 
Sheffield. Southampton. Belfast. Bat! — 
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FILTERS for 


FUEL OILS 


The problem of finding just the right filter is 
always a difficult one. However, we can help 
you—the answer is AMAL type 166. 

This is a highly efficient and durable mechan- 
ism, ideally suited to jobs where accessibility 
and all round strength are of prime importance. 
The dimensions of the 166 are 3}” diameter x 
63” deep. The filtering element is a monel- 
metal cloth or gauze, the size of the mesh 
depending on the filtrate. There are bolt holes 
provided in the top cover for attachment to 
main unit, 

FILTERING ELEMENT You are invited to write for list No. 303/1 for 

full details and specifications. 











AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM - Tel: Birchfields 4571 
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Two examples of how the Ford Motor Co. 
Ltd., use “Stellite” for protecting wearing 
parts of their jigs and fixtures. 

The alloy guarantees prolonged accuracy 
because it is proof against swarf abrasion, 
hammering, rust and general corrosion. 


“STELLITE”’ PROTECTS 
JIGS & FIXTURES 


Hey machine re-centring Zephyr crankshofts. 


Send for SP.21 which explains 
how easily this protection 
can be incorporated in your 
jigs and fixtures. 


precure Pad “a 
DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 


The names “Deloro’ and ‘Stellite’ are registered trade marks 


Brasshouse machine drilling and boring 


Anglia crankshofts. 


AD WO 32) 
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OG OK 


there’s an appointed 
stockist of 





SIMMONDS 


NYLOC 


shock and vibration proof 
SELF-LOCKING NUTS 


on your doorstep! 





BEDFORD Randalls Ltd., 
20-22 St. Mary Street, Bedford. 
Telephone: Bedford 67488 


BELFAST Kennedy & Morrison Ltd., 
12 Library Street, Belfast. 
Telephone: Belfast 30231 (5 lines) 


BIRKENHEAD Tom Wallace (Liverpoo)) Ltd., 


52 Cleveland Street, Birkenhead. 

Telephone: Birkenhead 3434 

BIRMINGHAM G. F. Bridges Ltd., 
Humpage Road, Bordesley Green, Birmingham 9 
Telephone: Victoria 5511 (10 lines) 

G. F. Bridges Ltd., 

Harvills Hawthorne, Hill Top, West Bromwich. 
Telephone: Wednesbury 0453 

W.H. & G. Walker & Co., 

11 Edward Street, Parade, Birmingham, 1. 
Telephone: Central 0575 

BRISTOL Woodberry, Chilicott & Co. Ltd., 
Atlas Street, Feeder Road, Bristo/ 2. 
Telephone: Bristol 70407 

CARDIFF John Hall (Tools) Ltd., 

23 Churchill Way, Cardiff, and all branches. 
Telephone: Cardiff 22242 (7 lines) 


CHESSINGTON H.S. S. Ltd., Cox Lane, 
Chessington, Surrey. 
Telephone: Lower Hook 1005-9 


EDINBURGH D. F. Wishart & Co. Ltd., 
P.O. Box No. 74, 

18, Picardy Place, Edinburgh 1 

Telephone: Waverley 1444 (5 lines) 
GLASGOW Land, Speight & Co. Ltd., 

2, Fitzroy Place, 

Sauchiehal! Street, Glasgow, C.3. 
Telephone: Central 1082-3 

HALIFAX Smith, Nicholson & West Ltd., 
P.O. Box No. 10 

Gaol Lane, Halifax 

Telephone: Halifax 5757 (6 lines) 

HULL The Hull Factoring Co. Ltd., 
227-229 Aniaby Road, Hull 

Telephone: 36725 (3 lines) 

LIVERPOOL Tom Wallace (Liverpool) Ltd., 
Hope Street, Liverpool, 1 

Telephone: Liverpool Roya/ 6401 (5 lines) 
LONDON 

The Alder Hardware & Electrical Co. Ltd., 


199, New King's Road, Fulham, London, S.W.6. 


Telephone: Renown 6421 P.B.X 

Lewis Hunter & Co 

25, Laurence Pountney Lane, 

Cannon Street, London, E.C.4. 
Telephone: MiNcing Lane 8805 and 9082 
F. Miller & Co. (London) Ltd., 

Rectory Road, Acton, London, W.3. 
Telephone: Acorn 5201 P.B.X. 


LONDON Telco Ltd., 
3, Newman Street, London, W.1. 
Telephone: MU Seum 5701 (4 lines) 


LUTON Randalls (Luton) Ltd., 
Selbourne Road, Luton. 
Telephone: Luton 52351 


MANCHESTER J.A. Challiner & Co. Ltd., 
77-83 Downing Street, Manchester, 1. 
Telephone: ARDwick 3221-2-3 


MIDDLESBROUGH McNays Ltd., 
G.P.O. Box 14, 

Middlesbrough. 

Telephone: Middlesbrough 45111 (7 lines) 


POOLE J. R. Smith & Sons (Structural) Ltd., 
Hamworthy, Poole, Dorset. 
Telephone: Poole 1300 (7 lines) 


SHEFFIELD The Needham Engineering Co. Ltd., 
P.O. Box No. 23, 

Townhead Street, Sheffield 1. 

Telephone: Sheffield 27161 (10 lines) 


SLOUGH F. Miller & Co. (London) Ltd., 
Cambridge Avenue, 

Slough, Bucks. 

Telephone: Slough 25511 (10 lines) 
TEDDINGTON H.5S. 5S. Ltd., 

25, Church Road, Teddington, Middlesex. 
Telephone: Teddington Lock 4441 4 





SEND YOUR ENQUIRIES TO YOUR NEAREST STOCKIST PLEASE 


SIMMONDS AEROCESSORIES LIMITED 
TREFOREST - PONTYPRIDD - GLAMORGAN 


Branches : LONDON, BIRMINGHAM, MANCHESTER, STOCKHOLM, COPENHAGEN, BALLARAT, SYDNEY 
JOHANNESBURG, NAARDEN, MILAN, NEW YORK, BRUSSELS, HEIDELBERG, MANNHEIM 


A MEMBER OF THE FIRTH CLEVELAND GROU P 


HAD YOUR NYLOC BROCHURE YET? 
Contact your Stockist and have all the up- 
to-date NYLOC information. Ask also for 
the latest issue of the Simmonds Engineering 
Data Sheets. 
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EXPERIMENTAL SPRINGS? 


That spring you want...ina 
hurry . . . where is it? Pick 
Don't select your / a : what you want when you want 
Ohi % it from TERRY’S BOXES OF 
grope here... Mi lM sey ASSORTED SPRINGS—our 
: R fine range of small boxed 
assortments of experimental 
springs. We can show you only 
a few from the range here. 
Send a postcard for our full 
list—and if ever you're stuck 
with a spring problem send it 
along to our Research 
sent Govians Department—they’ll gladly 
42 help you out. 


(one vross 


Have you a Presswork problem? 
If so, the help of our Design Staff is yours for the asking. 


No. 760 : 
No. 1200 Three dozen Assorted No. 98A 
Three dozen Assorted Light . ompression 
Light Expansion Springs, Springs. 1° = 4” long, 22 Three dozen Assorted 


to 18 3.0 1” to ji” 1” to 4” long, }" to }?” 


suitable for carburettor » 4 2 
ontrol etc. 15; - diam. 76 diam., 19G to ISG 66 fe SPR INGS 
Or 


CS VJ ' HERBERT TERRY & SONS LTD. 


No. 753 
Looking for good Hose eddi orcs 
Three dozen Assorted Cut maaan Costs with | Clips? ? Send for a sample of ® aon, 
Light Expansion 3” to }° Terry’s Wire Circlips. We | Terry’s Security Worm (Makers of Quality Springs, Wireforms 
diam., 2” to 6” long, 22 to | can supply immediately Drive Hose Clip and and Presswork for over 100 years) 
18 S.W.G. 12'- from stock—from 4” to {” price list. 























Vi trares, 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 


ca bol for tt! 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 


URL LLL 


M-W.61 
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TECALEMIT 
NYLON FUEL LINES 
ARE STANDARD EQUIPMENT 
ON ALL JAGUAR CARS 


ae 


TECALEMIT LIMITED - PLYMOUTH - DEVON 
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S MIN-MINOR 


USE 


CLANCEY 


Son VALVE GUIDES & ‘taco? TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 


% of ty %, 
oh gi RS 


¥ . a pass 
Seed Dial ig? Setanta eae beeteus MY ees - es 
ees Ree ce bso le, Be a Re 
Ca sea Pao % *hect ee aes 


p\my 


wel ANCEY L- BE LLE VALE HAL LESOWEN 


TELEPHONE: CRADLEY “HEATH © 69411-2 











ENGINEERING AND 
TECHNICAL FACILITIES 
TO ENSURE QUALITY 

AND CONTROL AND TO 
PROVIDE SERVICE ON 


CASTING DESIGN AND Cc & & S M ITH 


METALLURGICAL continent TECHNICAL MATTERS 
HIGH DUTY GREY IRON LIMITED 


HIGH STRENGTH & GOOD STRUCTURE 
WEAR RESISTANCE Bde), Beka ie) 3-35 
WITH FREE MACHINEABILITY 
WOLVERHAMPTON 
SAND CONTROL 


DIMENSIONAL ACCURACY 
f SMOOTH FINISH 


QUANTITY PRODUCTION 
CAPACITY 
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iBalom-la—\ice 
to your 
ile l(om—\~\~1 mo) ge)e)(-la8 
is in here! 


TYPICAL ANSWERS INCLUDE.... 
@ Comprehensive application data. 
@ Fully-detailed product data tables. 
@ Installation procedure. 
@ Latest information on Fluid Seal Technology. 


This invaluable work of reference is compiled by practical engineers 
as a guide for busy designers. Supplied to you as part of the 
PIONEER service, it also includes advice about all Fluid Seal problems. 


WE SHALL BE PLEASED 
TO SEND YOU 
A COPY 


by 


reall, 


Pioneer OILSEALING & MOULDING CO. LTD 


FLUID SEALING ENGINEERS 


COTTONTREE WORKS - COLNE - LANCS - Tel: Wycoller 471 (8 lines) 





Post this to obtain 
your PIONEER 


Fluid Seals Catalogue 








To: PIONEER Oilsealing & Moulding Co. Ltd., Cottontree Works, Coline, Lancs. 


NAME 
POSITION 
ADDRESS 
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Why have twisted teeth? 





The tapered teeth of “Shake- 





proof” lock washers are twisted 
to create exceptional spring 
tension between locking sur- 
faces. Vibration makes this 
locking action more powerful. 
Each tooth acts as a strut to 





prevent the nut or screw backing 
off and the teeth’s sharp edges 





anchor without milling. You 





won't find a tighter, more trust- 
worthy lock than _tapered- 
twisted tooth “Shakeproof”’ 
Lock Washers, available in har- 
dened and tempered high 
carbon spring steel, or phosphor 














bronze. 


AJI.D. APPROVED 


“SHAKEPROOF’ 


REG. TRADE MARK No. B611535 


LOCK WASHERS AND 
LOCKING TERMINALS 


British Patents Nos. 406556 - 518146 
( » 
BARBER 
COLMAN 


\. J, 


1RAVE MARK 
Dealers and Factors enquiries to the following appointed “SHAKEPROOF” 
Stockists 
George Boyd & Co. Ltd. 229 Buchanan Street, Glasgow C.1. 
Brown Bros. Ltd. (all Branches) 
Wm. Galloway & Co. Ltd. Blaydon-on-Tyne 
F, Miller & Co. (London) Ltd. Rectory Road, Acton, London W.3. 
Nettlefold & Moser Ltd. (all Branches) 
Nobby Distributors Ltd. 438 Harrow Road, London W.9 
Wordrew Ltd. 173 Princess Street, Manchester, 1 





BARBER & COLMAN LTD. 
BROOKLANDS, SALE, CHESHIRE 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: “BARCOL” SALE 














An entirely VWEW 
car seat Reclining 
Mechanism, the 
Widney lyhback’ 


Biren. 


This inexpensive but 
highly efficient seat 
mechanism can be 
adapted to suit most 
front-seat conditions. 

The back squab adjustment is controlled by a lever 
conveniently placed alongside the seat cushion, which can 
be fitted to either side of the seat. The mechanism gives 
70 positions from vertical to horizontal, each one securely 
locked. The seat squab is spring loaded—tifting the squab 
from the horizontal. 


Widney 


HALLAM, SLEIGH & CHESTON LTD 
WIDNEY WORKS, BIRMINGHAM 4 


Telephone: ASTon Cross 3581 


Patents Pending 


S. 198A 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 





special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 
T ROTHERHAM 214 


AG) Company EL 1 (1S lunes) GRAMS: YORKSHIRE, PARKGATE YORKS TELEX S141 
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ALUMINIUM BRONZE CO.LTD. 
Wallows Lane -Walsall . Staffs. 


Telephone: WALSALL 2108 (3 lines’ 
Telegrams "ABCO-WALSALL" 





Books on DIESELS 


for drivers, mechanics, engineers 


and students 


Small Diesel Engines 
by Donald H. Smith, M.i.mecu.£ 


Describes the application and use of diesels in 
cars, light goods vehicles, taxicabs and tractors. 
It is not a text-book but a simple introduction 
for the ordinary driver or mechanic who is 
called upon to handle unfamiliar diesel equip- 
ment for the first time. The book is illustrated 
by nearly 30 exceptionally clear and simple 


line drawings. 


4s. 6d. net. By post 5s. 


from leading booksellers 


DORSET HOUSE 


STAMFORD 


The Modern Diesel 13th Ed. 


by Donald H. Smith, m.1.MECH.E 


Provides detailed information on the charac- 
teristics of high-speed diesel engines and their 
fuel injection equipment. The latest trends in 
fuel and lubricant developments are covered, 
engines for road, rail, marine and industrial 
uses are discussed, and principal British, 
American and Continental engines in current 


use are reviewed. 
17s. 6d. net. By post 18s. 8d. 
Published by ILIFFE BOOKS LTD 


STREET LONDON SE1 





THE MODERN 


were =DIESEL 


Benaid 8 Set 
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The ENV organisation is one of the largest 
specialized plants serving the automotive 
industry. The gear cutting and heat treatment 
plants are among the most modern in Europe. 
ENV specialize in the production of gears and 
associated components in quantity and of 
uniform high quality. Closest co-operation is 
offered, from the project stage, with designers 
of vehicles of every class. 











ENV ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10. Telephone : LADbroke 3622 
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Now even closer 
tolerances on Habershon 
cold-rolled strip 





New, fully-automatic electronically | New 
| Belt Driven 


controlled plant in operation at Exhauster 


Holmes Mills 


%*% Very High Efficiency 

¥% Self-Contained 

~ 240 cu. ft. per hour, weight 11 Ibs. 
% Low Price 


Feeny & Johnson Ltd. 


134-136 EALING ROAD WEMBLEY. WEMbley 4801 & 4802 
DHB 8564 


\ 
*eeeeeeeeeee 








BUSHES and BEARINGS 


Now you can depend even more on the traditional 


‘quality in quantity” of Habershon steel strip. 


Faster production: micro-measurements more con- 
sistent than ever before: tolerances even closer than 
those required by the strictest specification—all 
this is made possible at WHabershons by the 


recent installation of completely automatic plant. 


Progress is our greatest product 
4” Solid or Cored 


al) | Centrifugal Cast 
Habershon and Chill Cast : it a free om 
ny length up to 6 ft. 


STEEL STRIP AND SHEET | || Range of sizes from Oe cm etic and quality 


4” solid to I$” cored 
* Dimensional accuracy 











J. J. HABERSHON & SONS LIMITED, ROTHERHAM Sent outiy Sor tes eee 


Telephone : 2081 (6 lines) | THE SMELTING CO. LTD 
LONDON : Enterprise Works, Angel Road. Edmonton, N.18 : ; 
| Also mokers of TANDEM WHITE METALS 


lelephone : Edmonton S(8! 
£ ESCO GUN METAL INGOTS, et 


BIRMINGHAM : Daimler House, Paradise Street, Birmingham, | 
Telephone : Midland 1966 
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\ 


There's a new symbol in Industry. It stands for Fibreforn Over! million large mouldings produced last year 


Fibreform is more than a material: it isan exclusive pr Over 250 complex shapes—from bottle 
tops to table tops 


of moulding reinforced fibrous plastics 


You may have a project—present or future—wher eforn The cheapest moulding for mass production 


mouldings are the answer to problems of weight High impact resistance—excellent 


visual appeal—cost—or any combination of these strength/ weight ratio 


A Fibreform technical representative will always be pleased Complex shapes and large areas no problem 


} 


to discuss your needs—helpfully, informatively ; and without Application of coloured and decorative 
obligation, of course. Please write or telephone. finishes no problem 


FIBREFORM 


FIBROUS PLASTICS MOULDINGS 


wW FIBRE FORM LIMITED 
Garratt Mills Trewint Street Earlsfield London SW18 Telephone: Wimbledon 2386-7 


MIDLAND WORKS 
Lower Gornal Near Dudley Worcestershire Telephone: Sedgeley 2766-7 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 





We also manufacture Rotary Cam and 
Profile Milling Machines, Short Thread 
Milling Machines, Multiple Drilling 


ENGINEERING CO LTD Heads and Machines, Tapping Machines, 

’ se End Facing and Centring Machines, 

COVENTRY Special Machine Tools for High 
PHONE COVENTRY 8864! Production, 


NRP 1959 








The Motor Vehicle 


By K. Newton, M.C., B.Sc., A.C.G.I., A.M Inst.C.E., M.I.Mech.E. and S : . ae 


The standard W. Steeds, O.B.E., B.Sc., A.C.G.1., M.I.Mech.E The Motor Vehicle’ 


reference book This book deals comprehensively with engines, carburation, 
carburettors, transmission, axles, brakes, steering, suspension 
for students, and chassis details, and includes sections on modern petrols, fuel and 
lubricating oils. Both petrol and diesel engines are discussed 
draughtsmen and in great detail and the present state of the gas turbine as 
° applied to road vehicles is considered. The text uses non-technical 
owner-drivers language as far as possible, the aim being to provide an 
accurate but straightforward explanation of automobile 
engineering theory 
45s. net, by post 46s. 9d. 6th Edition 


Automobile Electrical Equipment 


By A. P. Young, O.B.E., M.I.E.E., M.I.Mech.E., F.1.W.M. and 
L. Griffiths, M.I.Mech E., A.M.JI.E.E 


Theory and practice 


for students, Deals exhaustively with every aspect of generation, lighting, starting 
P and ignition as applied to automobile engines and is invaluable 
designers, to students, designers, repair men and owner-drivers. The 
. es fundamental principles underlying the design of each piece of 
automobile electricians equipment are fully explained, followed by the practical details, 
. with diagrams and photographs to make every point clear. 
and motorists 30s. net, by post 31s. 6d. 6th Edition 


from leading booksellers 
Published for ‘‘Automobile Engineer”’ by 


ILIFFE Books Ltd Dorset House Stamford Street London SEt1 
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Member of the 


sf 


Birtieid Group 





Since 1951 Jaguar cars have used Salisbury differential 
units exclusively. In this period they have won over 80 major 
International races and rallies as well as hundreds of minor 


successes. In all these competition events not one 


Salisbury differential has ever failed. Every one has been 


standard design as used in production cars. 


douy 


BIRCH ROAD * WITTON: BIRMINGHAM: 6 
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THE BRITISH 
WIRE THREAD INSERT 


A precision product which is the answer 


to your thread problems. The Cross wire 
CROSS MANUFACTURING CO. thread insert is made in high carbon steel, 


(1938) LTD., BATH, SOM. hardened and tempered. These inserts 
Phone: COMBE DOWN 2355/8 are simple, accurate and effective. For 
Grams: ‘CIRCLE’ BATH ferrous applications they are available in 
stainless steel (not recommended for use 
with light metals) and in bronze for non- 
magnetic service. Send for full partic- 

ulars. 
B.S.F., metric, B.S.P., B.A., Whitworth 


Get this B'under = FO ncasonessnine a 
your bonnet... : 








PRECISION 


This B¥ is the Lanarkshire High Tensile bolt which is 
equally at home in engine, chassis or body. It is the bolt | 
for heavy duty applications—although even on unstressed | 
components it often pays to use a bolt with ample reserve | 
strength. If you like to anticipate the unforeseen— specify 
Lanarkshire High Tensile—the bolt supplied in carbon and | 
alloy steels of R.T. and V grades (45-75 tons). 


Ask for up-to-date delivery terms. Lanarkshire 
High Tensile bolts are available in B.S. 1083 (Whitworth and | 
B.S.F.) and B.S. 1768 (Fine and Coarse) threads. | RELIABLE 
Hundveds of buyers use our ‘Monthly Stock | 
List’ for chasing bolt supplies. It’s sent free, every month, | 
to interested parties. 


LANARKSHIRE AUGHAN & CO. 


(MITRE WORKS) LTD 
WILLENHALL Staffs, phone 486-7 


Hamilton, Lanarkshire, Scotland. Tel: Hamilton 1241/5. | 


10 
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MODEL 27 SPRAY GUN 

A light, hard-working gun that's 
used by all the principal aircraft, 
motor and engineering factories 


THE 200/2 two stage fully automatic 
air compressor 
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a “built-in” A.1.D. component 


From alight, hard working spray gun to 
a multi-stage compressor, A! D equip- 
ment is designed to do a good job ata 
moment's notice keep on doing it for 
years, too. This reliability is a constant 
factor in Al D equipment, one of the 
reasons why leading manufacturers 
come to us for the solution to all their 
finishing problems. 

As well as supplying the finest air 
compression equipment available, we 
can help you plan complete finishing 
systems or adapt your present system. 
Shown on the left is one of our two 
stage automatic compressor plants, 
embodying two-stage air cooled com- 
pressors directly coupled to an electric 
motor. They are supplied with automatic 
electrical switchgear and represent the 
finest installations available for service 
stations, and for industrial users 
requiring a large volume of air. 


<~ - —— 


AIR INDUSTRIAL DEVELOPMENTS LTD 

Aidspray Works, Shenstone, Nr. Lichfield, Stafts 
Phone: Shenstone 3415 Grams: Aidspray, Shenstone 
Canadian Office 

Air industrial Developments (Canada) Ltd 

45 Palamino Crescent, Willowdale, Ontario, Canada 


DEVELOPMENTS LTD 








MECHANICS 
OF ROAD 
VEHICLES 


W Steeds OBE BSc ACG! MiMechE 










Specialists in 


ove 


LENGTHS 
FROM 

TO 
3” BORE 


CATALOGUE & PRICES ON APPLICATION 


HERMETIC RUBBER CO. LTD. 


“HERMETIC” WORKS - PRIORY ROAD - ASTON - BIRMINGHAM 6 
PHONE - EAST 3638/9 Established 1895 GRAMS - HERMETIC, BIRMINGHAM 


100 


An important book 
for students of 
automobile engineering 


Using the term mechanics in its mathematical sense, this new book 
covers all the standard problems connected with road vehicles— 
including much material which has not hitherto been collected together 
in one volume. Starting with problems of equilibrium and linear and 
rotational motion, it proceeds to deal with calculations relating to 
torque relationships and gear boxes; vibrations and springs; brakes; 
pneumatic tyres; dynamics and directional stability. The book has 
been specially written for students of motor engineering, junior 
designers and draughtsmen, but it will also be of interest to students 
of engineering in general. 


Contents : 

Problems of Equilibrium—Motion along a Straight Line—Angular 
Motion—Torque Relationships and Gear Boxes—Some Properties of 
Pneumatic Tyres—Dynamics of a Rigid Body—Directional Stability 
and Transient Motion of a Vehicle 


35s net. by post 36s 4d 287 pp = 198 illustrations 


from leading booksellers 


Published for AUTOMOBILE ENGINEER by 
ILIFFE Books Ltd Dorset House Stamford St London SE1 
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Sal, 
TUFNOL Ky Q 


SIGNS 
OF THE 

TIMES i; iy 
Crow -sign of Tufnol 


Those people born under the sign of the Crow are destined 
to assume the mantle of responsibility. They find the shortest 
route to the top of their profession is a straight line—as 
the Crow flies—and become chief purchasing officers, 

chief engineers, chief draughtsmen and chief designers. 
Crow men have the knack of making the best of the materials 
they have at hand. Yet they are always on the look-out 

for better things. Crow men are perfectionists. 

They yearn for one material that combines the properties 
of many materials—a material that is light yet strong 

and hardwearing, resistant to corrosion and a good 
electrical insulator. They also expect this ideal material to 
resist deterioration in storage, to machine easily with 
ordinary tools, and to be available in sheets, tubes, 

rods and angles. Many Crow men have already discovered 
this remarkable material—"“CROW" brand Tufnol. 

They have also discovered that Tufnol is available in 
eleven other brands, each with pre-determined properties. 
All brands of Tufnol are laminated plastics. 

Each brand of Tufnol is formulated to satisfy specific 
requirements—your requirements. If your birthday falls 
between January 1st and December 31st, this could be 
your lucky week—the week you discovered Tufnol. 


Phone or write to your local Tufnol Branch Office and 
we predict you'll thank your lucky stars. 


Tufnol Limited, 
Perry Barr, Birmingham 22B. 


TUFNOL 


(REGO. TRADE MARK) 


FA 
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CLASSIFIED ADVERTISEMENTS __ SITUATIONS VACANT 
PATENT Examiners and Patent Officers 
RATE 4d. word, minimum 4/-. Each Pensionable posts for men or women for 
paragraph ed separately. Box number work on the examination of Patent applications 
S$ words plus 1/-. Advertisements for the Age at least 21 and under 29 on 31.12.61, with 
March 1961 issue should be to hand not later extension for regular Forces service and Overseas 
o first post 22nd February. No respon- si Civil Service. Qualifications : normally a degree, 
bility accepted for errors. - or a Diploma in Technology, with first or second 
class honours in physics, chemistry, engineering 
i. : or mathematics, or equivalent attainment, or 
PATENTS professional qualification e2 A.M.LC.E., 
THE proprietor of British Patent No. 762028, THE A.M.I.Mech.E., A.M.LE.E., A.R.LC., A.Inst P 
entitled “Vehicle for Transporting Auto- London salary £759 to £1,704; provision for 
mobiles", offers same for licence or otherwise to starting pay above minimum. Promotion pros 
ensure practical working in Great Britain pects. Write Civil Service Commission, 17 North 
Enquiries to Singer, Stern & Carlberg, 140 South P Audley Street London W.1, for application 
Dearborn Street, Chicago 3, Illinois, U.S.A OF form, quoting $/128/61 {S765 

(5763 E 
- rT é i TUITION 
mew en “ . t | 
JATEN T No. 764435, entitled Semi-Trailer | Be A MLM. City & Guilds, A.M.I.MechE.. 
Hitch”, is for sale or licence For details etc., on “No-Pass-No-Fee” terms. Over 95% 
apply to Cone & Seengeny, ee one : jedaaia.” Stee Gals Gn tae and Commen te 
Agents, 253 Gray’s Inn Road, London, (5764 Bon all branches of Auto, Diesel, Aero, Mechanical 
: Mn Eng.. etc., write for 148-page Handbook—Free 
SITUATIONS VACANT B.i.E.T, (Dept. 643), 29 Wright’s Lane, London, 
QALES Manager to take charge of overseas + W.8 {S672 
sales division of company engaged in manu- WANTED 

facture of components for automobile and o—_ DVERTISERS seek Road Tank Wagon, 
industries Excellent opportunity for experience¢ i 8/12 capacity, in good order and condition 
man. Apply The Commercial Director, Box 547 2 For machined repet- Subject to inspection. Please quote to Box 3478, 
c/o Automobile Engineer {5766 ition products, from c/o Automobile Engineer (S767 
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Manchester, 1 
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LONDON: W. Keiway-Bamber & Co. Led., 
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2 Hall Se., Barnard Castile, Co. Durham. POOL LANE - LANGLEY - BIRMINGHAM 
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THE EMPIRE RUBBER SELF-CONFORMING GROMMET 
... 1S THE SOLUTION TO MANY AN ENGINEERING PROBLEM 


THE NEW BLIND GROMMET THE NEW DESIGNED GROMMET This grommet provides a thoroughly efficient seal. Around 
the panel hole the first seal is effected while a good, tight 
second seal around the top periphery is set up by tension. 
In the grommets designed for cable entry the internal seal is 
applied within the conical section. All grommets can be 
fitted to various panel thicknesses—thus reducing the range 





PAT. APP. No. §255/59 


SECOND SEAL SECOND SEAL 








f 


FIRST SEAL ' PLATE FIRST SEAL PLATE 
FITTED FITTED 








. . Large grommet in use, sealing Small grommet, sealing thick 
Enquire for Catalogue section and detailed particulars: a@ thin control vod oshles at anni 
EMPIRE RUBBER COMPANY + DUNSTABLE + BEDFORDSHIRE - ENGLAND 





SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — many of each EX STOCK —for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 


and Lansdowne House 


May we tell you more ? 
EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.W.1 41 Water St., Birmingham 3 
a a Phone: EUSton 5000. Telex 24264 CENtral 7606-8 


Automobile Engineer, February 1961 


102 





said 


1S 


nba Surpecl s 


J. P. UDAL LIMITED, Interlock Works Court Road, Birmingham 12. 








ASSEMBLY LINE 
PLANNING ENGINEER 


CHRYSLER MOTORS LTD 
KEW GARDENS - - SURREY 


The successful applicant will be required to plan procedure 
and equipment and to supervise design of spot welding jigs 
and installation. 
Minimum education O.N.C. Mech. Engineering with 5 years 
eng. apprenticeship (Pref. automobile) and at least 3 years 
planning experience on assembly and/or welding of sheet 
metal fabrications 
Salary range £900—£1050 plus modern facilities and pension 
scheme. 

Applications in writing—quoting Ref. 32 t 

Personnel Manager 














Automobile Efficiency 


By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 
The author of this book claims that a possible outlet for 
new business lies in developing an organised service of 
engine tuning and testing. This service may comprise a 
reception department, a self-contained engine tuning and 
maintenance department, and a test service for checking the 
entire installation of any vehicle. The book gives practical 
advice on the organisation of such a service and explains how 
to bring it before the public by means of publicity and 
advertising schemes. 10s. 6d. met By post 11s. 3d 
Obtainable at all booksellers. Published by 


ILIFFE Books Ltd Dorset House Stamford St London SE1 
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